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►TALK  ...  In  the  October  issue  of  The  American 
Uagazine,  Paul  A.  Porter,  Chairman  of  the  FCC,  has 
ID  article  entitled  “Radio  Must  Grow  Up.”  In  it 
Mr.  Porter  comments  on  the  growing  displeasure  of 
the  listening  public  about  the  increasing  blatancy  and 
poor  taste  of  commercial  announcements. 

Because  of  Mr.  Porter’s  position,  his  interest  in  and 
Awareness  of  this  attitude  on  the  part  of  the  public  is 
most  encouraging.  And  because  he  mentions  an  inci¬ 
dent  occurring  in  the  mountains  of  New  Hampshire,  a 
locality  with  which  we  are  familiar,  a  report  on  the 
radio  situation  there  may  not  be  amiss. 

[  In  Mr.  Porter’s  incident  a  famous  scientist  and  his 
j  friends  listened  to  an  afternoon  symphony  with  great 
[enjoyment  only  to  have  the  music  suddenly  followed 
t  by  a  “squalling,  dissonant,  nasty  singing  commercial.” 
The  scientist  promptly  threw  out  of  the  house  the 
products  advertised  by  the  commercial  and  vowed  that 
no  more  of  the  stuff  would  be  permitted  to  enter.  Sci¬ 
entists,  of  course,  are  few  and  are  probably  not  repre- 
aentative  of  the  people.  On  the  other  hand,  the  people 
are  not  dumb.  Once  you  get  away  from  the  cities, 
people  become  folks  and  you  can  get  close  to  them, 
You  can  find  out,  for  example,  how  they  feel  about 
^ings.  In  the  mountains  of  New  Hampshire  people 
Jiaten  to  the  radio  but  shut  their  ears  to  the  plugs, 
i  ^en  asked  what  they  think  of  the  commercials,  they 
I  invariably  say,  “Aren’t  they  awful!” 

j  So  far  as  radio  service  is  concerned,  this  part  of 
I  New  England  is  poorly  served.  Field  strengths  are 
I  not  great  enough  to  override  static  and  man-made 
j  noise.  At  dusk  the  best  of  the  daytime  stations  are 
i  ^y  garbled  and  soon  disappear  in  a  rush  of  distant 
I  nintions,  few  of  which  deliver  good  service  because  of 
wing  and  general  interference.  WQXR,  the  old 
ntnndby  for  New  York  people  who  believe  that  radio 
I  music,  comes  in  well  at  first  but  birdies  and 
finally  get  it  down.  At  8:55  WABC  comes  in 
!  ^8:  enough  to  bring  in’ comment-free  news,  thanks 
t  ^  ^*^mk  and  Johns  Manville.  As  a  matter  of  fact 
ABC  is  the  best  CBS  station  heard.  The  radio  prob¬ 


lem  is  solved,  however,  by  the  Yankee  Network  f-m 
station  on  top  of  Mt.  Washington.  Its  signals  are  clear 
and  steady,  free  from  noise  and  fading.  It,  however, 
carries  Mutual  programs,  and  since  Mutual  seems 
to  have  gone  whole  hog  for  talk  programs  there  isn’t 
much  from  Mt.  Washington  for  New  England  people 
who  believe  that  radio  means  music. 

New  Englanders  are  no  better  and  no  worse  off 
than  the  rest  of  the  country  when  it  comes  right  down 
to  programs.  There  simply  is  too  much  talk,  not  alone 
advertising  talk  but  all  kinds  of  talk — program  talk, 
news  comment  talk,  program  notes  talk,  drama  talk. 
People  here  really  want  music  and  music  is  one  of  the 
things  that  the  broadcasters  seem  to  be  eliminating 
from  their  programs.  They  even  hire  a  good  musician 
like  Oscar  Levant  and  make  him  crack  jokes  1 

It  is  just  a  hunch,  but  if  the  broadcasters  did  not 
dilute  their  programs  with  so  much  other  corny  chatter 
the  bad  taste  of  the  advertising  blah  would  be  evident 
even  to  the  men  who  prepare  it. 

►  PAPER  .  .  .  With  the  removal  of  the  restrictions 
on  paper.  Electronics’  first  move  was  to  add  to  its 
circulation  list  the  names  of  more  than  5000  engineers 
who  have  been  patiently  waiting,  some  for  many 
months,  to  get  their  first  copies.  The  next  step  was  to 
improve  the  paper  stock  from  31-pound  to  40-pound 
paper;  in  January  the  page  size  will  return  to  its 
old  dimensions  of  81  X  Hi  inches;  and  in  the  early 
months  of  1946  the  paper  will  be  improved  again  to 
45  or  50-pound  full  coated  stock. 

Not  content  with  these  improvements,  the  editors 
have  determined  to  bring  to  the  readers  a  rapid  and 
full  report  of  wartime  developments  hitherto  re¬ 
stricted.  This  issue,  for  example,  contains  a  consider¬ 
able  amount  of  material  which  was  unmentionable  a 
bare  month  ago. 

And  by  the  way,  there  are  more  editorial  pages  in 
this  issue  than  have  ever  appeared  between  the  covers 
of  Electronics.  As  the  months  go  by  the  readers  will 
have  ample  evidence  that  so  far  as  this  magazine  is 
concerned,  the  war  is  indeed  over. 


war. 


Report  on 

WARTIME  ELECTRONIC 
DEVELOPMENTS 


On  the  following  pages,  and  continuing  in  succeeding  months,  Electronics  presents  a 
series  of  articles  describing  electronic  systems,  equipment  and  components  developed  dur¬ 
ing  the  war,  information  on  which  the  future  course  of  the  industry  largely  depends 
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IN  THE  FOLLOWING  PAGES,  and  in 
issues  to  follow,  Electronics 
undertakes  its  share  of  a  huge 
project:  to  acquaint  industry  with 
the  accomplishments  of  the  war 
period  in  its  held. 

For  more  than  four  years  tech¬ 
nical  workers,  backed  by  almost  un¬ 
limited  resources,  have  researched, 
designed,  developed,  and  produced 
all  manner  of  electronic  gear  be¬ 
hind  closed  doors.  Information  on 
this  vast  effort  has  been  inter¬ 
changed  only  where  the  value  of 
exchanging  ideas  clearly  out¬ 
weighed  the  threat  to  military  se¬ 
curity,  and  then  only  between 
groups  working  in  similar  equip¬ 
ment.  The  radar  specialists  knew 
little  if  anything  of  the  plans  to 
use  television  in  military  opera¬ 
tions  despite  the  close  relationship 
between  the  two  arts.  Even  more 
remote  was  the  group  developing 
the  variable  time  (VT)  fuze,  a  c-w 
radar  carried  in  a  bomb  or  how¬ 
itzer  shell.  Off  in  still  another  cor¬ 
ner  were  the  “straight-communica¬ 
tion”  boys  who  did  wonders  to  sup¬ 
ply  what  the  Army  and  Navy  needed 
above  all,  reliable  radio  contact  be¬ 
tween  combat  units  and  commands. 
And  among  the  most  hush-hush 
were  the  “rcm”  (radar  and  radio 
countermeasures)  workers  whose 
business  it  was  to  fox  and  outfox 
the  enemy  in  his  use  of  radio  and 
radar. 


SCR-584  radar  and  RC-184  identification 
equipment  of  Battery  B.  5th  Antiaircraft 
Battalion.  The  radar  (left,  dug  in)  is  the 
10-cm  300  kw  Job  which  licked  the  buix* 
bombi.  RC-184  (antenna,  right)  tranimits 
pulses  on  a  lower  frequency  to  friendly 
aircraft  which  retransmit  a  coded  reply. 
By  this  means  the  buss  bombs  were  sep¬ 
arated  from  Allied  fighters  chasing  them, 
and  in  the  end,  80  percent  of  the  V-l's 
were  shot  down  by  radar  control 


tion  has  been  scanty  (but  not  en¬ 
tirely  so  as  the  accompanying  bib¬ 
liography  shows)  and  of  theoretical 
nature,  especially  on  the  topics  of 
greatest  technical  interest.  Even 
now  many  restrictions  apply,  but 
present  indications  are  that  soon 
all  wraps  will  be  removed  from 
most  systems,  equipment  and  com¬ 
ponents  developed  for  use  in  the 
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So  it  is  that  many  technical  work¬ 
ers  have  been  in  possession  of  a 
small  part  of  a  particular  field,  but 
barred  by  security  or  lack  of  time 
from  other  parts  of  the  electronic 
art.  Material  available  for  publica- 


That  a  good  start  has  already 
been  made  will  be  evident  from  the 
following  26  pages,  all  of  which 
were  assembled  within  six  weeks  of 
the  end  of  hostilities.  The  articles 
cover  a  wide  range.  Radar  assumes 
a  central  position,  as  indeed  it  must 
in  view  of  the  prodigious  effort 
expended  on  it.  But  interest  is  by 
no  means  confined  to  radar.  The 
paper  on  the  AN/PRS-1  mine  d^ 
tector  describes  a  remarkable  de¬ 
vice  which  saved  untold  lives,  albeit 
by  a  technical  principle  which  u 
even  now  very  imperfectly  under 
stood.  The  Loran  navigation  sys¬ 
tem,  one  of  the  great  American 
contributions,  is  well  known  in  fac^ 
if  not  in  name  to  listeners  who  have 
tuned  through  the  160-meter  ham 
band  since  1942.  The  ground-^n* 
trolled  approach  system  for  briM' 
ing  aircraft  safely  down  f^ro# 
fog  has  a  bright  future.  The  VT 
fuze,  whose  vacuum  tubes  can  stan 
the  shock  of  being  thrown 
gun  with  an  acceleration  of  20,00* 


Th«  radar  equipment  which  produced  this  PPI  picture  oi  Manhattan  Island  and  nearby 
Ntw  Jersey  (looking  north)  was  still  under  development  at  the  war's  end.  The  resolu- 
fion  oi  the  individual  docks  olong  the  Hudson  River,  bridges,  islands,  ships,  and  even 
tolrood  frocks  (diagonal  lines  lower  left)  is  mode  possible  by  the  use  oi  a  wavelength 

shorter  than  3  cm 


times  gravity,  is  pure  Jules  Verne. 

For  those  who  like  their  radar 
concentrated,  the  table  under  “Ra¬ 
dar  Specifications”  is  prescribed. 
Somewhat  more  dilute,  and  perhaps 
more  generally  informative,  is  the 


description  of  the  SCR-584,  the 
most  versatile  radar  to  be  designed 
by  any  of  the  warring  powers  and 
the  first  S-band  radar  (10-cm  wave¬ 
length)  to  be  described.  The  GCA 
system  also  employs  radar.  All 


these  will  be  found  in  this  issue. 

This  is  merely  a  start.  It  would 
be  imprudent  in  a  competitive  world 
to  list  detailed  plans  for  future  is¬ 
sues.  But  assurances  of  early  de- 
classification  of  equipment  by  Air 
Force  and  Navy,  following  the  note¬ 
worthy  step  already  taken  by  the 
Signal  Corps,  leave  no  doubt  as  the 
general  trend:  airborne  and  ship- 
borne  radars  to  match  the  ground 
radars  here  tabulated;  shf  com¬ 
munication  by  pulses  and  other¬ 
wise;  television  systems  reduced  to 
the  airborne,  and  even  the  bomb- 
borne,  stage ;  tubes  for  creating 
more  power  at  higher  frequencies 
than,  perhaps,  anyone  can  use  for 
a  non-military  purpose;  test  equip¬ 
ment  covering  every  phase  of  uhf 
and  shf  technology;  simple  control 
circuits  for  pilotless  aircraft. 

In  short,  after  the  famine,  the 
feast.  It  is  the  plan  of  the  editors 
to  continue  the  Electronics  War 
Report  for  as  many  months  as  their 
readers  find  it  interesting.  Material 
is  available,  from  among  the  radar 
and  radio  equipment  already  declas¬ 
sified,  to  fill  extra  columns  for  many 
months.  The  editorial  task  is  one 
of  selecting  the  more  important 
contributions  and  presenting  them 
lucidly.  Suggestions  from  readers 
concerning  suitable  material  will  be 
gratefully  received  and  carefully 
considered. 


ARTICLES  ALREADY  PUBLISHED 
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The  Loran  System  . .  Part  I 


Pulsed  transmissions  on  1700-2000  kc  provide  precise  over-water  navigation  for  ghij 
and  aircraft  at  distances  up  to  1500  miles  from  shore-based  stations  at  night,  or  7S 
miles  by  day.  Operating  principles  of  the  most  important  long-range  navigation  systei 

to  come  out  of  the  War 


Loran  (from  Long  Range  Navi¬ 
gation)  is  a  system  of  radio 
navigation  which  permits  the  navi¬ 
gator  of  a  ship  or  an  aircraft 
to  determine  his  position  with  an 
accuracy  not  worse  than  15  miles  at 
a  distance  of  1500  miles  from  shore. 
It  is  one  of  a  family  of  systems, 
known  as  “hyperbolic  navigation 
systems”,  which  measure  the  rela¬ 
tive  time  of  arrival  of  two  or  more 
radio  signals  sent  synchronously 
from  known  points. 

Loran  operates  in  the  region  from 
1700  to  2000  kc,  and  employs  high- 
power  pulses  of  approximately  50 
microseconds  duration. 


History  of  the  Development 


The  Loran  development  is  based 
on  a  proposal  of  Dr.  Alfred  L. 
Loomis,  of  the  National  Defense 
Research  Committee,  who  in  1940 


devised  a  hyperbolic  method  of  po¬ 
sition  finding  and  suggested  that 
the  Radiation  Laboratory,  then  be¬ 
ing  formed  at  M.I.T.,  undertake  to 
develop  the  system.  Prior  to  this, 
Robert  J.  Dippy  of  the  Telecom¬ 
munications  Research  Establish¬ 
ment  in  England  had  devised  inde¬ 
pendently  substantially  the  same 
system,  which  was  christened  the 
“Gee”  system  and  developed  to  the 
point  of  operational  use  in  1942. 
In  that  year  an  exchange  of  infor¬ 
mation  between  Radiation  Labora¬ 
tory  and  T.R.E.  revealed  that  the 
two  groups  were  working  on  the 
same  system,  but  with  different 
aims. 

The  Gee  system  was  intended  for 
the  guidance  of  high-flying  bomber 
aircraft  over  Germany,  at  maxi¬ 
mum  distances  of  200  to  300  miles, 
and  employed  line-of-sight  fre¬ 
quencies  in  the  region  from  40  to 


synchronized  pulses,  and  the  diiierence  in  their  times  of  arrival  determines  the 
position  of  the  ship  or  aircraft 


80  me.  The  Radiation  Lab  groqi 
was  working  on  a  system,  latir 
christened  Loran,  which  would  sem 
equally  well  for  aircraft  at  high 
altitudes  or  naval  ships  on  the  sur¬ 
face  and  which  would  have  a  range ! 
greater  than  500  miles,  for  the  d^  I 
fense  of  American  shores.  The  fre¬ 
quency  adopted  for  Loran  in  the] 
winter  of  1941-42  was  1950  kc,  just 
inside  the  then  recently  vacated  160- 
meter  amateur  band.  After  the 
interchange  of  information,  the  two 
projects  were  coordinated  and  there¬ 
after  the  two  systems.  Gee  for 
short  ranges  at  high  altitudes  and 
Loran  for  long  ranges  at  any  alti¬ 
tude,  were  exploited  independently 
by  the  two  groups. 

In  1942,  the  first  Loran  stations 
were  put  in  operation  along  the  At¬ 
lantic  coast  from  Delaware  to 
Greenland  by  the  Radiation  Labora¬ 
tory  and  later  turned  over,  for 
routine  operation,  to  the  Coast 
Guard.  In  that  same  year  ship- 
borne  navigating  equipment  was 
manufactured  in  small  quantity  and 
later  appeared  in  several  improved 
models  in  sufficient  quantity  to 
equip  the  entire  fleet.  By  1943  pro¬ 
duction  was  in  full  swing  on  the 
AN/APN-4  airborne  navigating 
(receiver-indicator)  equipment, and 
in  1944  a  new  version,  the  Ah/ 
APN-9,  made  its  appearance.  These 
receivers  were  based  on  the  origin*! 
Radiation  Laboratory  design,  ** 
was  the  ground  station  equipment 
(transmitters,  pulse  timers, 
synchronizing  equipment).  Groimd 
installations  were  made  at  Allied 
bases  over  the  entire  globe,  fro® 
The  Bay  of  Bengal  in  the  west  to 
the  Mediterranean  on  the  east,  and 
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Loran  stations  have  been  installed  in  many  remote  places,  like  this  one  (note  towers) 
on  top  of  a  cliff  in  the  Faeroes  Islands 


manned  by  personnel  of  the  Coast 
Guard,  Army  Air  Forces,  Canadian 
Navy,  British  Navy,  and  Royal  Air 
Force. 

Credit  for  the  development  of  the 
Loran  system  and  all  its  compon¬ 
ents,  as  well  as  the  study  of  radio 
wave  propagation  on  which  it  is 
based,  goes  to  the  Loran  Division 
of  the  Radiation  Laboratory,  a 
group*  of  approximately  50  engi¬ 
neers,  physicists  and  technicians 
which  served  under  the  direction  in 
successive  years  of  Melville  East- 
ham,  Donald  G.  Fink,  J.  C.  Street 
and  J.  A.  Pierce.  Credit  for  the  ef¬ 
fective  use  of  the  system  by  the 
fleets  and  air  forces  of  the  Allies 
goes  to  thousands  of  individuals  in 
the  Armed  Forces  who  put  into  ef¬ 
fect  plans  formulated  by  Major 
General  H.  M.  McClelland  of  the 
U.  S.  Army  Air  Forces,  Rear  Ad¬ 
miral  Joseph  Redman  of  the  U.  S. 
Navy,  and  Air  Vice  Marshal  Sir 
Victor  Tait  of  the  Royal  Air  Force. 


The  principle  of  hyperbolic  navi¬ 
gation,  as  exemplified  in  the  Loran 
system,  is  illustrated  in  Fig.  1. 
Four  pulse-transmitting  stations 
are  located  along  a  shoreline  adja¬ 
cent  to  the  ocean  area  over  which 
navigation  is  desired.  Two  of  these 
stations  (Ai  and  Ao  in  the  figure) 
are,  for  economy’s  sake,  at  one 
point  which  is  known  as  the  “dou¬ 
ble  master”  station.  This  station 
sends  out  pulses  broadcast  in  all  di¬ 
rections,  at  a  highly  precise  rate. 
Two  sets  of  pulses  are  transmitted. 
One  set,  transmitted  by  station  A„ 
operates  at  a  rate  of,  say,  25  pulses 


per  second.  The  other  set,  corres¬ 
ponding  to  station  Aj,  operates  at  a 
slightly  different  rate,  say  25.0627 
pulses  per  second.  The  difference  in 
the  rates  permits  the  two  sets  of 
pulses  to  be  distinguished  when 
th^y  arrive  at  the  ship  or  aircraft. 

Consider  first  a  pulse  broadcast 
by  station  Ai.  This  pulse  travels 
to  the  associated  “slave  station”  Bi, 
where  it  is  received.  After  a  pre¬ 
determined  delay,  sends  out  an 
identical  pulse  which  is  timed  at 
the  rate  of  the  pulse  received  from 
station  A,.  Hence  stations  Ai  and 
R,  send  out  identical  pulses  at  the 
same  rate  (in  this  case  25  per  sec¬ 
ond),  but  the  pulses  from  station 
Ri  are  emitted  later  than  those  from 
A,  by  the  time  (the  time  of 
travel  from  Ai  to  BO  plus  the  delay 
0  within  station  B,.  The  two  sets  of 
pulses  from  Ai  and  R,  are  transmit¬ 
ted  to  the  receiver  on  the  ship  or 
aircraft.  The  pulses  from  Bi  arrive 
after  an  additional  delay  U  and 
those  from  Ai  after  an  additional 
delay  t,. 

At  the  receiver  the  two  pulses  are 
displayed  on  a  cathode-ray  oscillo¬ 
scope  and  the  difference  in  their 
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WAR  and  POSTWAR 

Developed  by  the  Radiation  Laboratory  at  MJ.T.  in  1941-42.  Loran 
has  since  served  as  the  principal  long-range  navigation  service  of 
the  Allied  fleets  and  air  forces. 

The  system  currently  provides  precise  navigational  coordinates  cov¬ 
ering  one  quarter  of  the  earth's  surface.  Representing  a  wartime  invest¬ 
ment  of  over  100  million  dollars,  it  will  continue  to  bo  operated  for  the 
use  of  commercial  marine  and  air  services.  The  British  government  in  on 
unprecedented  step  has  recently  recommended  that  Loran  be  standard¬ 
ized  internationally,  in  preference  to  other  British  and  German  systems, 
os  the  primary  radio  aid  to  transoceanic  air  navigation.  • 

This  article,  the  first  of  a  series,  describes  the  operating  principles  of 
the  system,  its  basic  specifications  and  methods  of  use.  Following  articles 
will  describe  the  airborne  and  shipbome  navigating  equipment  os  well 
as  the  ground  stations  which  provide  the  service 


FIG.  2 — Derivation  oi  a  hyperbolic  Loron 
line  (shown  in  red)  irom  points  of  equal 
time  difference 


times  of  arrival  is  very  precisely 
measured  (to  an  accuracy  of  the 
order  of  one  microsecond).  The  time 
difference  so  measured  is  equal  to 

Tai  =  +  tl)  -  to  (1) 

The  quantity  in  brackets  represents 
the  time  required  for  the  master 
pulse  to  be  relayed  to  the  receiver 
via  station  Bi  and  to  represents  the 
time  for  the  master  pulse  to  arrive 
directly  from  A,.  Using  the  meas¬ 
ured  value  of  time  difference,  the 
navigator  consults  a  Loran  chart 
and  finds  on  it  a  line  (or  interpo¬ 
lates  between  lines  where  neces¬ 
sary)  associated  with  station  pair 
AiBi  and  marked  with  the  cor¬ 
responding  value  of  time  difference. 
The  ship  or  aircraft  is  located  on 
this  line. 

By  an  exactly  similar  procedure, 
the  navigator  then  measures  the 
time  difference  between  the  other 
pair  of  pulses,  originating  in  sta¬ 
tions  Az  and  B^  and  sent  out  at 
25.0627  pulses  per  second.  The  time 
difference  is 

To2  —  (tiUBS  +02-1-  f2)  -  to  (2) 

Using  this  value  of  time  difference, 
the  navigator  consults  the  same 
chart  and  finds  (or  interpolates) 
another  line,  associated  with  the 
station  pair  AjB,.  The  intersection 
of  this  line  with  the  line  found 
previously  is  the  position  of  the  air¬ 


craft  or  ship.  Thus  by  two  meas¬ 
urements  of  time  difference  on 
synchronized  pulses  arriving  from 
two  pairs  of  stations,  the  navigator 
finds  his  position. 

If  the  time  difference  is  meas¬ 
ured  precisely,  the  accuracy  of  posi¬ 
tion  finding  is  correspondingly 
precise.  When  the  time  differences 
are  measured  accurately  to  one 
microsecond  it  is  possible  to  deter¬ 
mine  the  position  to  within  a  few 
tenths  of  a  mile  in  the  most  favor¬ 
able  regions  of  the  area  covered, 
and  the  error  in  navigation  is  in  no 
case  worse  than  one  percent  of  the 
mean  distance  of  the  ship  or  air¬ 
craft  from  the  stations.  Thus  if 
the  navigator  is  roughly  500  miles 
from  shore,  he  can  determine  his 
position  within  5  miles,  and  in  cer¬ 
tain  areas  (at  this  distance)  he  may 
even  determine  it  within  a  mile  or 
less.  Moreover,  as  the  navigator 
approaches  shore  and  the  need  for 
precise  navigation  increases,  the 
accuracy  of  position  finding  in¬ 
creases  in  proportion  to  the  need, 
approaching  a  limiting  accuracy 
which  is  well  within  one  mile. 

The  relation  between  the  time 
difference  and  the  corresponding 
position  line  on  a  Loran  chart  can 
be  seen  from  Fig.  2.  Suppose  that, 
the  navigator  is  at  point  A,  be¬ 
tween  the  two  stations  Ai  and  Bi, 
and  suppose  that  to  is  600  microsec¬ 
onds  and  f,  is  1400  microseconds. 
Then  the  time  difference  between 
the  two  paths  ti  —  to  is  800  micro¬ 
seconds,  Likewise,  if  the  naviga¬ 
tor  is  at  point  B,  both  times  are 
longer  (1000  and  1800  respectively) 
but  their  difference  remains  the 
same,  800  microseconds.  Similarly, 
at  points  C,  D,  B',  C',  and  O'  the 
same  time  difference  appears.  The 
locus  of  these  points  and  of  all  in¬ 
termediate  points  displaying  the 
same  time  difference  (shown  as  a 
red  line  in  the  Figure)  is  theo¬ 
retically  a  hyperbola.  However, 
when  the  locus  is  plotted  on  the 
surface  of  the  earth,  the  term 
hyperbola  does  not  strictly  apply 
and  the  term  used  is  a  Loran  line 
of  position,  or  simply  “Loran  line”. 

It  will  be  noted  that  in  discussing 
Fig.  2  we  refer  to  the  time  differ¬ 
ence  ti  —  to,  whereas  the  time  dif¬ 
ference  actually  measured  is  that 
given  by  Eq.  (1).  But  in  Eq.  (1) 
the  quantities  fxiBx  and  3i  are  con¬ 
stants  for  any  particular  pair  of 


stations,  so  the  time  difference  ac¬ 
tually  measured  is  t,  —  to  plus  a 
constant.  The  constant  is  computed 
and  taken  into  account  in  labelling 
the  lines  on  the  chart,  and  need  not 
be  considered  by  the  navigator. 

The  Loran  line  shown  in  Fig.  2 
is  one  of  a  family  of  lines,  since 
for  each  value  of  measured  time 
difference  there  is  a  corresponding 
hyperbolic  locus.  Such  a  family  is 
shown  in  Fig.  3.  Here  the  lines 
have  been  labelled  with  the  actual 
values  of  time  difference,  given  by 
Eq.  (1),  when  the  value  of  the 
slave  station  delay  8  is  1000  micro¬ 
seconds.  In  the  case  shown,  the 
value  of  time  difference  increases 
continuously  from  a  low  value  of 
1000  microseconds  on  the  degen¬ 
erate  hyperbola  (baseline  exten¬ 
sion)  passing  through  the  slave  sta¬ 
tion  Bx  to  a  high  value  of  5000 
microseconds  on  the  corresponding 
line  passing  through  the  master 
station  Ai.  It  will  be  noted  that  each 
line  has  a  separate  value  of  time 
difference,  and  there  is  no  ambi¬ 
guity.  This  follows  from  the  time 
difference  defined  by  Eq.  (1).  If 
the  signals  were  emitted  simul¬ 
taneously  from  master  and  slave 
stations,  lines  at  equal  distance  to 
the  left  and  right  of  the  center  line 
would  have  the  same  value  of  time 
difference  and  an  ambiguity  would 
exist.  It  will  be  noted  also  that  the 
lines  shown  are  separated  by  in¬ 
tervals  of  400  microseconds.  For 
every  line  shown,  the  system  can 
distinguish  400  intermediate  lines. 

The  family  of  lines  in  Fig.  3 
nevertheless  illustrates  a  funda¬ 
mental  shortcoming  of  all  hyper- 


FIG.  3— Family  ol  Loran  linos.  Tfco  nofi- 
gator  selects  the  line  corresponding  i® 
the  measured  time  dilference,  interpolot- 
ing  where  necessary 
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FIG.  4— Two  families  of  line».  from  two  pairs  of  stations,  overlap  to  form  a  sys- 
l«m  of  Loran  coordinates.  The  lines  determine  the  fix  (shown  in  red).  Between 
adjacent  lines,  500  additional  lines  can  be  resolved  by  the  system 


lie  navigation  systems:  the  ac- 
ifacy  of  determining  the  position 
!>  not  constant  over  the  coverage 
irea.  The  lines  are  most  closely 
'paced  (and  the  accuracy  of  posi¬ 
tion  correspondingly  highest)  along 
the  baseline  connecting  the  two  sta¬ 
tions.  As  the  navigator  departs 
from  the  baseline,  the  lines  diverge. 
Hence  the  accuracy  of  navigation 
decreases  with  increasing  distance 
from  the  stations,  as  already  stated. 
Uoreover,  the  divergence  of  the 
lines  increases  as  the  navigator  de¬ 
parts  from  the  center  line  and  ap¬ 
proaches  the  baseline  extensions. 
Along  the  baseline  extensions  them- 
*«lve8,  the  accuracy  of  the  system 
18  poor.  To  assure  navigation  of 
8«eptable  accuracy  over  the  desired 
8foa  it  is  necessary  to  select  the 
locations  of  the  stations  with  care, 
•0  that  the  areas  of  primary  in¬ 
terest  fall  within  the  central  por¬ 
tion  of  the  family  of  lines. 

Figure  4  represents  a  typical  ar¬ 
rangement  of  a  double  master  sta¬ 
tion  and  two  slave  stations  and 
snows  the  overlapping  families  of 
i^ran  lines.  The  position  fix  shown 
Responds  to  a  time  difference  of 
.  microseconds  from  station 
A,B,,  and  2500  microseconds 
station  pair  This  fig- 

^  illustrates  another  factor  in- 
nencing  the  accuracy  of  the  fix, 
^gle  at  which  the  two  lines  in¬ 


tersect  (crossing  angle).  In  the 
vicinity  of  the  master  station,  the 
crossing  angle  is  close  to  90  degrees, 
the  optimum  case.  At  greater  dis¬ 
tances  the  angle  decreases  and  lon¬ 
gitudinal  accuracy,  i.e.,  along  the 
lines,  is  thereby  reduced.  However, 
the  combined  effect  of  all  the  losses 
of  accuracy  is  expressed  in  the 
rule-of-thumb  previously  stated; 
the  accuracy  is  not  worse  than  one 
percent  of  the  mean  distance  from 
the  stations,  and  the  accuracy  im¬ 
proves  as  the  navigator  approaches 
the  center  line  or  the  baselines,  or 
both. 

A  quantitative  index  of  accuracy 
is  given  in  Fig.  5.  Each  line  of 
Loran  line  is  indicated  as  a  zone, 
at  the  center  of  which  is  the  indi¬ 
cated  line  of  position  and  the  edges 
of  which  represent  the  limits  of  un¬ 
certainty  in  measuring  the  time  dif¬ 
ference.  When  two  such  zones  are 
crossed  to  find  the  position  fix,  the 
intersection  of  the  zones  forms  a 
quadrilateral,  shown  shaded  in  the 
figure.  The  indicated  position  is 
the  point  shown  in  the  center  of 
the  quadrilateral,  but  the  position 
is  uncertain  over  the  shaded  area. 
The  maximum  diagonal  of  the 
quadrilateral  is  a  measure  of  the 
error  in  fixing  the  position.  The 
maximum  possible  error  is  one  half 
of  this  dimension. 

Another  way  of  expressing  the 


accuracy  of  the  system  is  to  state 
the  angle  corresponding  to  the  un¬ 
certainty  in  a  line  of  position.  This 
angle  is  directly  comparable  with 
the  angular  accuracy  of  a  loop-type 
direction  finder.  In  the  family  of 
lines  shown  (Fig.  3)  there  are 
3200  separately  distinguishable 
lines  between  the  limiting  para¬ 
bolas,  which  subtend  an  angle,  at 
the  center  of  the  baselines,  of  about 
110  degrees.  Hence  the  average 
angular  separation  between  re¬ 
solvable  lines  is  about  0.03  degree, 
compared  with  one  to  five  degrees 
which  is  the  normal  accuracy  of  a 
loop-type  direction  finder. 

Distance  of  Coverage 

After  the  accuracy  of  the  system 
has  been  established,  the  important 
remaining  question  is  the  maximum 
distance  at  which  the  signals  can  be 
received  with  sufficient  accuracy 
for  the  intended  use. 

The  attenuation  of  2000-kc  radio 
signals  propagated  with  horizontal 
polarization  via  the  ground  wave 
over  sea  water  is  approximately  10 
db  per  100  miles.  The  standard 
Loran  pulse  is  fed  to  the  antenna 
with  a  peak  power  level  of  from 
75  to  100  kw,  and  the  standard 
Loran  transmitting  antenna  has  a 
power  efficiency  of  at  least  75  per¬ 
cent.  Under  these  conditions  the 


FIG.  5 — Any  discrepancy  in  meosnring  the 
time  differences  spreads  the  Loran  Une  Into 
o  "zone."  Two  zones,  crossed,  form  a 
quadriloteral  (shown  in  red)  within  which 
the  position  lies 
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FIG.  6 — Propagation  ol  Loran  signals  at  night  via  the  sky  wave.  The  "one-hop-E" 
reflection  possesses  sufficient  constancy  of  transmission  to  replace  the  ground  wave 
and  thus  extend  the  night-time  range  of  the  system 


signal  falls  to  a  level  of  about  2 
microvolts  per  meter  at  a  distance 
of  750  statute  miles,  and  this  is 
about  the  minimum  level  on  which 
the  receiver  can  operate  in  the 
absence  of  atmospherics.  At  night 
the  external  noise  level  (originat¬ 
ing  outside  the  receiver)  increases 
and  the  maximum  useful  range  via 
the  ground  wave  is  reduced  to  about 
500  statute  miles.  In  exceptional 
circumstances,  noise  may  reduce 
the  range  to  smaller  values,  and 
precipitation  static  encountered  in 
aircraft  may  obliterate  the  signals 
even  within  a  few  miles  of  the  sta¬ 
tion.  But  for  95  percent  of  the 
time,  the  reliable  range  using  the 
ground  wave  is  750  miles  by  day, 
500  miles  by  night. 

Early  in  the  development  of  the 
system,  Melville  Eastham  suggested 
that  the  sky  wave  signal  might  be 
employed  at  night  to  extend  the 
range  and  this  thesis  was  first 
proved  by  a  series  of  several 
thousand  observations  made  by  J. 
A.  Pierce  at  Bermuda  early  in  1942. 
Since  the  pulses  employed  in  the 
system  are  short,  the  several  signals 
reflected  from  the  ionosphere  are 
discernible  separately,  and  it  was 
possible  to  investigate  the  con¬ 
stancy  of  transmission  of  signals 
reflected  from  the  several  iono¬ 
spheric  layers.  The  early  investi¬ 
gations  showed  that  a  singly-re¬ 
flected  signal  from  the  E-layer  of 
the  ionosphere  was  transmitted 
with  remarkable  constancy.  The 
E-layer  signals  displayed  some  fad¬ 
ing  and  variations  in  shape,  but 
were  sufficiently  stable  to  allow  the 
time  difference  to  be  measured  to 


an  accuracy  of  the  order  of  five 
microseconds.  The  same  investiga¬ 
tion  showed  conclusively  that  reflec¬ 
tions  from  the  F-layers  of  the 
ionosphere  were  much  less  stable, 
not  only  in  the  time  of  transmission 
but  also  in  the  constancy  of  pulse 
shape. 

This  discovery  of  an  hitherto  un¬ 
suspected  property  of  sky  wave 
transmission  made  it  possible,  at 
night,  to  double  the  range  of  the 
system  by  employing  singly-re¬ 
flected  E-layer  signals.  The  height 
of  the  E-layer  is  about  60  miles, 
so  a  wave  leaving  the  earth  tan¬ 
gentially  is  refracted  back  to 
another  point  of  tangency  at  a  dis¬ 
tance  of  about  1600  statute  miles. 
At  distances  beyond  this  only 
doubly  or  multiply-reflected  E- 
layer  signals  can  be  received  and 
these  are  generally  so  weak,  or  so 
inconstant  in  transmission,  that 
they  were  not  believed  to  have  util¬ 
ity  in  a  system  intended  for  use  by 
the  Armed  services.  Accordingly 
the  limit  was  set  at  1500  miles, 
and  the  Loran  charts  and  tabula¬ 
tions  of  time  difference  were  pre¬ 
pared  to  cover  this  range  from  the 
stations. 

The  mechanism  of  the  propaga¬ 
tion  of  the  sky-wave  is  shown  in 
Fig.  6.  The  “one-hop-E”  signal  is 
the  sky  wave  signal  used.  It  will 
be  noted  that  this  signal  takes  an 
additional  length  of  time  to  travel 
from  transmitter  to  receiver,  rela¬ 
tive  to  the  ground  wave.  This 
“sky  wave  delay”  must  be  taken 
into  account  in  using  the  system. 
Specifically,  a  sky  wave  correction 
of  a  specified  number  of  microsec¬ 


onds  is  computed  for  each  poitioni 
of  the  chart  and  this  correctior 
added  to  or  subtracted  from  thi 
observed  reading  of  time  differen  t 
before  entering  the  chart  to  find  thj 
Loran  line.  Figure  7  gives  the  av^ 
erage  values  of  the  singlehop  ^ 
layer  sky  wave  delay  in  micros^ 
onds  (as  measured  over  the  winter 
of  1942-43)  for  various  distance 
between  transmitter  and  receiver. 
The  appropriate  values  of  delay  are 
added  to  the  ground  wave  transmis-' 
sion  times  ti  and  U  (see  Fig.  1)  in 
computing  the  sky  wave  time  differ¬ 
ence.  The  difference  between  the  sky 
wave  time  difference  and  the  ground 
wave  time  difference  (the  latter 
being  given  by  Eq.  (1))  at  tne 
given  point  is  the  sky  wave  cor¬ 
rection  which  is  applied  as  previ¬ 
ously  stated. 

Sky  wave  transmission  is  geaer 
ally  available  at  2000  kc  only  at 
night,  although  at  distances  beyond 
500  miles  the  sky  wave  signals  ar* 
often  seen  on  Loran  oscilloscopes  i: 
the  early  morning  and  late  after¬ 
noon  hours.  Where  military  opera 
tions  are  scheduled  for  the  nigl  ■ 
hours  (for  example  night-bornblii 
missions) ,  the  sky  wave  may  be  re 
lied  upon  not  only  for  reception  a 
the  ship  or  aircraft  but  also  foi 
synchronizing  the  pairs  of  station^ 
When  sky  waves  are  so  employed 
for  synchronization,  the  system  i- 
known  as  SS  Loran  (“SS”  for  sky- 
wave  synchronization).  Since 
sky  waves  are  propagated  ovv‘ 
land  with  almost  negligible  attcsua 
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FIG.  8 — Typical  ground-wave  and  sky-wave  pulse  sequence  as  observed  on  the  Loran 
oscilloscope.  Signals  to  the  right  of  the  one-hop-E  are  disregarded  by  the  navigator 


don,  it  is  possible  to  set  up  an  SS 
lystem  for  navigation  over  land 
[ireas.  The  first  such  system  was 
let  up  over  Germany,  using  stations 
in  Africa  (later  Italy)  and  Scotland. 

It  provided  accurate  coverage  over 
the  entire  region  of  occupied  Eu¬ 
rope  from  the  summer  of  1944  to 
the  end  of  the  war.  This  system 
was  used  by  the  British  night 
bomber  force,  and  was  sufficiently 
accurate  to  permit  blind  bombing 
over  Berlin. 

Figure  8  shows  a  typical  se¬ 
quence  of  pulses  as  they  are  ob¬ 
served  on  the  cathode-ray  trace  of 
the  Loran  indicator.  It  is  evident 
that  the  navigator  must  identify 
the  proper  pulse  before  measuring 
the  time  difference,  and  this  con¬ 
stitutes  a  problem  in  the  applica¬ 
tion  of  sky  waves.  When  within 
range  of  the  ground  wave,  the  first 
pulse  to  appear  is  the  ground  wave, 
which  is  generally  considerably 
weaker  (because  of  the  higher  at¬ 
tenuation)  than  the  following  sky 
waves.  The  next  after  the  ground 
wave  pulse  is  the  one-hop-E  pulse, 
since  it  arrives  by  the  next  short¬ 
est  path.  If  the  navigator  is  just 
'jeyond  the  range  of  the  ground 
wave  the  first  pulse  seen  is  the  one- 
'>op-E,  and  this  pulse  must  be 
Matched  with  the  corresponding 
pulse  from  the  other  station  of  the 
Psir.  Experience  in  operation  has 
Pfoved  that  a  navigator  soon  be- 
euroes  accustomed  to  the  sequence 
of  pulses  shown  and  is  generally 
sble  to  distinguish  the  ground  wave 
from  the  sky  waves  and  the  one- 
hop-E  wave  from  the  other  sky 
Waves. 

tfc#  Time  Difference  is  Measured 

Figure  9  shows  the  method  by 
;  ffie  navigator  measures  the 
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time  difference.  The  cathode-ray 
indicator  displays  two  horizontal 
traces  which  are  formed,  in  suc¬ 
cession  with  invisible  retrace  lines, 
as  shown.  The  traces  are  formed 
under  the  control  of  a  quartz-crys¬ 
tal  oscillator  which  is  adjusted  to 
exact  synchronism  with  the  incom¬ 
ing  pulses,  say  those  from  station 
pair  A,Bi.  In  the  case  we  have 
cited  (Fig.  1)  the  pulse  rate  for 
AiBi  is  25  pulses  per  second,  so  the 
time  from  the  beginning  of  the  top 
trace  through  the  entire  pattern  and 
.back  to  the  beginning  of  the  top 
trace  is  exactly  l/25th  second,  and 
each  trace  is  approximately  l/50th 
of  a  second  long.  The  pulses,  being 
synchronous  with  the  traces,  appear 
as  stationary  vertical  lines,  as 
shown  in  the  Figure. 

Auxiliary  “pedestals,”  created  by 
circuits  within  the  indicator,  are 
used  as  index  marks.  By  adjust¬ 
ment  of  the  crystal-control  circuit, 
the  pulses  are  moved  until  one  pulse 
falls  on  the  top  pedestal.  The  bot¬ 
tom  pedestal,  controlled  by  an  ad¬ 
justable  delay  circuit,  is  then  moved 
under  the  bottom  pulse.  The  rela¬ 
tive  positions  of  the  two  pedestals 
are  then  adjusted,  by  a  series  of 
expanded  sweeps,  (details  of  which 
will  appear  later  in  this  series) 
until  they  are  oriented  with  the  in¬ 
coming  pulses  to  an  accuracy  of 
one  microsecond.  The  time  delay 
between  the  formation  of  the  ped¬ 
estals  is  then  measured  by  calibra¬ 
tion  pulses  derived  from  the  crystal 
control.  This  is  the  value  of  time 
difference  associated  with  stations 
AiBu  A  similar  measurement  is 
performed  on  the  pulses  from  sta¬ 
tion  pair  AJ?2  by  adjusting  the 
cathode-ray  deflection  circuits  to  be 
synchronous  with  the  rate  for  that 
pair,  namely  25.0627  pulses  per 
second. 


In  all,  14  pulse  rates  are  avail¬ 
able  in  the  indicator,  eight  rates 
being  slight  variations  of  25  pulses 
per  second,  and  the  remaining  six 
being  variations  of  33J  pulses  per 
second.  In  addition,  three  radio 
frequencies,  1750,  1850,  and  1950 
kc,  are  available  (1900  kc  was  also 
used  in  the  SS  system)  so  a  wide 
choice  exists  in  the  selection  of 
pairs  of  stations.  Theoretically  14 
X  3  =  42  pairs  of  stations  can  be 
accommodated  in  any  one  interfer¬ 
ence  area  (about  a  2000-mile 
radius)  and  the  whole  group  can  be 
duplicated  in  another  non-adjacent 
area.  In  this  manner  it  is  possible 
to  provide  widespread  coverage 
without  requiring  any  more  than 
300  kc  of  ether  space.  In  post-war 
applications,  only  1850  and  1950 
kc  will  be  used,  according  to  the 
Loran  band  proposed  for  interna¬ 
tional  standardization  at  the  Rio 
de  Janeiro  conference  last  month. 
— D.G.F. 
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FIG.  9 — Basic  Loran  oscilloscope  pattern. 
By  orienting  the  pulses  with  the  pedestals, 
and  measuring  the  time  between  pedes¬ 
tals,  the  time  dilference  is  determined. 
Expanded  sweeps  are  required  to  obtain 
one-microsecond  accuracy 


Non-Metallic 


Disturbances  to  ground  during  planting  of  plastic 
or  other  non-metallic  mines  change  the  dielectric 
constant  enough  to  actuate  detector  set  AN/PRS-1, 
also  highly  effective  for  metallic  mines.  Complete 
technical  details  and  suggested  peacetime  industrial 
applications  are  given 


By  T.  E.  STEWART 


Applied  Electronic  Branch 
The  Engineer  Board 
Fort  Belvoir,  Virginia 


Detector  set  in  operation.  Operator  is 
using  headphones,  as  required  in  loca¬ 
tions  where  ambient  noise  level  is  high 
or  silence  requirements  prohibit  lue  oi  the 
loudspeaker-type  resonator 


The  detector  is  generally  capable 
of  indicating  the  presence  of  the 
standard  American  non-metallic  or 
metallic  anti-tank  mines  at  depths 
of  0  to  5  inches,  depending  upon 
the  conditions  of  the  soil  in  which 
the  mines  are  buried.  In  general, 
water-saturated  soils  limit  the 
depth  of  detection  to  fractions  of 
an  inch  for  both  types  of  mines, 
depending  on  the  depth  of  surface 
water.  Extremely  dry  soils  of  high 
resistivity  completely  mask  the 
presence  of  the  non-metallic  mines 
but  allow  detection  of  the  metallic 
mines  in  the  normal  manner.  Soils 
of  intermediate  characteristics  al¬ 
low  normal  operation. 

Detector  set  AN/PRS-1  responds 
to  changes  in  the  average  dielec¬ 
tric  characteristics  of  the  soil  over 
which  it  is  being  operated.  Because 
of  the  frequency  of  the  generated 
signal  (300  me)  non-uniformities 
in  the  ground  generally  must  be  at 
least  5  inches  long,  2  inches  wide, 
and  1  inch  deep  before  detector  re¬ 
sponse  is  obtained.  Indications 
then  will  be  derived  from  objects 
such  as  boulders,  tree  roots,  and 
voids  (air  pockets) .  The  visual  and 
aural  indications  obtained  from 
such  discontinuities  may  be  similar 


During  1942,  German  forces  be¬ 
gan  to  use  anti-tank  mines 
that  were  completely  non-metallic 
in  construction.  The  incidence  of 
these  mines  became  so  great  that 
an  urgent  requirement  was  estab¬ 
lished  for  a  detector  of  non-metal¬ 
lic  mines.  This  problem  had  been 
anticipated  and  development  of  ap¬ 
propriate  non-metallic  detecting 
equipment  had  been  under  way  as 
a  phase  of  the  overall  mine  detec¬ 
tion  problem. 

The  resultant  new  detector  set 
AN/PRS-1  reacts  to  both  non-me¬ 
tallic  and  metallic  mines.  The  de¬ 
vice  consists  primarily  of  a  300- 
megacycle  oscillator  and  its  asso¬ 
ciated  antenna  system.  Buried  ob¬ 
jects,  such  as  non-metallic  and 
metallic  anti-tank  mines,  are  indi¬ 
cated  by  both  aural  and  visual 
means,  the  same  adjustment  of 
the  detector  being  used  to  detect 
either  or  both  types  of  mines.  Au¬ 
ral  indications  of  mines  are  pro¬ 
vided  by  a  1000-cycle  audio  reso¬ 
nator  or  a  standard  headset. 
Visual  indicating  means  are  pro¬ 
vided  by  a  0  to  150-microampere 
meter  mounted  on  the  detector  ex¬ 
ploring  rod.  The  detector  set  is 
carried  and  operated  by  one  man. 


FIG.  1 — Main  components  of  defector 
AN/PRS-1 


to  those  produced  by  a  non-metal¬ 
lic  or  metallic  mine,  depending 
upon  the  dimensions  of  the  non- 
uniformity  and  the  depth  at  which 
it  occurs.  A  trained  operator  can 
learn  to  recognize  the  characteris¬ 
tics  of  the  signals  produced  by 
many  of  these  discontinuities  and 
treat  them  properly. 

The  main  components  of  det«- 
tor  set  AN/PRS-1  are  illustrated 
in  Fig.  1. 
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Mine  DETECTOR 


Set  disauembled  to  show  construction.  A  6-Tolt  filament  battery  and 
90-Tolt  B  battery  supply  power  for  the  three  tubes.  Total  weight  is  only  23  lb 


Main  Components 

The  detector  head  assembly  in¬ 
cludes  the  detector  head  with  an¬ 
tenna  and  reflector,  and  the  meter 
and  meter  housing.  These  units  are 
attached  to  the  lower  section  of 
the  exploring  rod  and  are  adjust¬ 
able.  The  antenna  and  reflector  are 
removable,  and  a  control  located  at 
the  bottom  of  the  detector  head  fur¬ 
nishes  a  means  of  tuning  and  load¬ 
ing  the  oscillator.  The  detector 
head  assembly  is  connected  to  the 
amplifier  assembly  by  a  cord 
equipped  with  a  five-connector  male 
plug. 

The  antenna  protective  horns  are 
constructed  of  a  low-loss  thermo¬ 
plastic  tubing.  These  horns  fit  over 
bosses  mounted  on  the  detector  head 
ease  and  are  used  to  cover  the 
transmitting  antennas,  protecting 
them  from  high  weeds,  brush,  and 
rain. 

The  exploring  rod  extension  is 
^  aluminum  tube  designed  for 
attachment  to  the  detector  head 
assembly  rod  by  means  of  a  ball- 
<letent  joint.  Two  extensions  are 
supplied  to  afford  an  optimum  ex¬ 
ploring  range. 

The  amplifier  assembly  consists 
of  the  audio  oscillator,  the  ampli- 
“Of.  and  two  short  cords.  One  cord, 
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which  terminates  in  a  five-connec¬ 
tor  female  plug,  is  used  to  connect 
the  amplifier  to  the  detector  head 
assembly.  The  other  cord  termi¬ 
nates  in  a  phone  jack  for  connec¬ 
tion  to  the  headset  or  resonator. 
Located  on  the  bottom  of  the  am¬ 
plifier  housing  are  the  volume  con¬ 
trol  and  on-off  switch.  Two  base 
legs  are  provided  on  the  bottom  of 
the  amplifier  to  protect  the  con¬ 
trols.  Space  for  the  batteries  is 
provided  within  the  amplifier  hous¬ 
ing.  The  controls,  cords,  and  am¬ 
plifier  housing  are  of  immersion- 
proof  construction. 

Eltctronic  Circuits 

The  complete  circuit  is  given  in 
Fig.  2.  The  ultrahigh-frequency 
oscillator  mounted  in  the  detector 
head  is  of  the  resonant  line  type, 
operating  at  a  frequency  of  approx¬ 
imately  300  me.  A  50-/iiuif  capaci¬ 
tor,  used  as  a  resonant  line  shunt, 
is  made  externally  adjustable  by 
means  of  the  tuning  knob  at  the 
bottom  of  the  detector  head  as¬ 
sembly.  An  antenna  coupling  loop 
is  mounted  in  the  detector  head 
case,  providing  coupling  from  the 
oscillator  to  the  antenna  system. 
The  coupling  loop  is  shunted  by  a 
resistor  chosen  to  maintain  the  an¬ 


tenna  impedance  at  the  value  re¬ 
quired  for  operation. 

The  radiating  dipoles  are  pro¬ 
vided  with  tapped  bosses  to  fit  the 
studs  on  the  detector  head  case  at 
which  the  antenna  coupling  loop 
terminates.  Provision  is  made  on 
the  detector  head  assembly  to 
mount  a  reflecting  dipole  to  in¬ 
crease  the  signal  in  the  ground 
over  which  the  detector  is  being 
operated.  A  3,200-ohm  grid  resistor 
is  connected  in  series  with  the  de¬ 
tecting  meter  to  ground.  The  varia¬ 
tions  in  grid  current  registered  on 
the  detecting  meter  during  opera¬ 
tion  are  used  as  the  visual  indicat¬ 
ing  means.  The  variations  in  direct 
voltage  across  the  grid  resistor  dur¬ 
ing  operation  are  applied  through 
a  15,000-ohm  resistor  to  the  grid  of 
the  output  tube  of  the  a-f  amplifier 
to  provide  variations  in  audible 
signal  output. 

The  amplifier  assembly  contains 
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a  two-tube  a-f  oscillator-  amplifier. 
The  oscillator  is  of  the  RC  type 
using  an  untapered  phase  shift  net¬ 
work.  A  redesign  of  this  amplifier- 
oscillator  combination  calls  for  a 
tapered  phase  shift  network  to  be 
used,  in  order  that  oscillation  diffi¬ 
culties  with  low-gain  1N5GT 
tubes  be  reduced.  The  amplifier 
tube  filaments  are  connected  in 
series  with  24  and  33-ohm  resistors 
across  a  6-volt  filament  supply  to 
provide  bias  for  the  phase-shift  os¬ 
cillator  and  reduce  the  number  of 
batteries  required  in  the  detector. 
A  potentiometer  is  provided  in  the 
amplifier  to.  adjust  the  audio  signal 
initially  to  the  desired  level. 

Theory  of  Operation 

In  Fig.  3A  the  oscillator  is 
shown  coupled  to  a  dipole  antenna 
over  homogeneous  earth.  Radio¬ 
frequency  current  flows  from  the 
oscillator  to  the  antenna  and  along 
the  antenna.  A  portion  of  the  cur¬ 
rent  flows  through  space  from  one 
side  of  the  antenna  to  the  other  as 
capacitance  current.  Another  por¬ 
tion  of  the  current  flows  from  the 
right-hand  side  of  the  antenna  to 
the  earth  as  capacitance  current, 
through  the  earth  as  capacitance 
and  conduction  current,  and  from 
the  earth  to  the  left-hand  side  of 
the  antenna  as  capacitance  current. 

At  the  operating  frequency  of 
the  detector  (300  me)  the  current 
flow  through  the  earth  is  equiva¬ 
lent  to  capacitive  current  flow 
through  a  poor  dielectric.  If  the 
dielectric  constant  of  a  discontinu¬ 
ity  in  the  ground  is  less  than  that 
of  the  surrounding  medium,  as  in 
Fig.  3B,  an  increased  amount  of 


current  will  flow  through  the  sur¬ 
rounding  medium,  causing  an  in¬ 
crease  in  antenna  resistance  and  re¬ 
actance.  If  the  dielectric  constant 
of  the  discontinuity  is  greater  than 
that  of  the  surrounding  medium 
the  inverse  effect  occurs. 

Over  normal  ground  the  resist¬ 
ance  to  capacitive  flow  does  not 
change  appreciably  when  the  height 
of  the  antenna  above  ground  varies 
between  2  and  5  inches.  However, 
the  presence  of  a  non-metallic  mine 
does  measurably  change  reactance 
in  this  region.  The  change  in  re¬ 
actance  in  the  presence  of  a  mine 
tends  to  be  negative.  If  the  oscil¬ 
lator  is  tuned  to  a  frequency  higher 
than  that  of  the  antenna,  the  pres¬ 
ence  of  a  non-metallic  mine  brings 
the  antenna  into  resonance  with 
the  oscillator,  thus  loading  the  os¬ 
cillator  heavily  and  decreasing  the 
amount  of  grid  current  flow.  If  the 
oscillator  is  tuned  to  a  frequency 
lower  than  that  of  the  antenna  this 
change  in  reactance  tends  further 
to  reduce  the  oscillator  loading, 
with  no  appreciable  resultant  effect 
on  the  oscillator  grid  current.  The 
presence  of  metallic  mines  buried 
at  operational  depths  in  normal 
ground  tends  to  decrease  antenna 
loading,  causing  a  decrease  in  oscil¬ 
lator  loading  and  a  consequent  in¬ 
crease  in  grid  current  flow.  In  the 
case  of  metallic  mines  this  increase 
in  grid  current  is  usually  by  a 
factor  of  2. 

Adjustment  Procedure 

The  parameters  of  the  high-fre¬ 
quency  oscillator  and  antenna  load¬ 
ing  loop  are  so  chosen  that  the  op¬ 
erating  frequency  of  the  oscillator 


is  higher  than  the  resonant  fre¬ 
quency  of  the  antenna.  The  coup¬ 
ling  loop  is  shunted  by  a  resistor 
(of  selected  high-frequency  charac¬ 
teristics)  and  is  retained  in  a  fixed 
position  with  respect  to  the  oscilla¬ 
tor  lines.  The  oscillator  frequency 
is  adjusted,  by  means  of  the  reso¬ 
nant  line  shunt  capacitor,  from  the 
high-frequency  side  of  resonance 
of  the  antenna  system  towards  res¬ 
onance.  This  is  accomplished  by 
manipulation  of  the  tuning  knob  at 
the  bottom  of  the  detector  head 
assembly. 

Proper  adjustment  is  obtained 
when  approximately  80  microam¬ 
peres  of  grid  current  flows  in  the 
oscillator  circuit  when  the  detector 
head  is  held  approximately  3  inches 
above  the  ground.  The  presence  of 
a  non-metallic  mine  then  causes  the 
grid  current  to  drop  to  that  value 
established  by  the  contact  potential 
of  the  tube  (usually  10  or  15  micro¬ 
amperes).  The  presence  of  a  metal¬ 
lic  mine  unloads  the  oscillator,  caus¬ 
ing  a  substantial  rise  in  f(rid 
current  (usually  in  excess  of  150 
microamperes) . 

The  decrease  in  grid  current 
causes  a  drop  in  the  d-c  potenti^ 
across  the  grid  resistor,  which  is 
coupled  to  the  amplifier  output  tube 
control  grid.  The  decrease  in  con¬ 
trol  grid  voltage  on  the  a-f  output 
tube  in  the  amplifier  causes  an  in¬ 
crease  in  the  audio  signal  output. 
The  inverse  effect  occurs  when  the 
oscillator  grid  current  increases. 
The  audible  signal  is  initially  ad¬ 
justed^  to  a  satisfactory  level, 
presence  of  a  non-metallic  miue 
causing  the  signal  to  increase  iu 
amplitude,  and  a  metallic  iniue 
causing  the  signal  to  cut  off. 
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During  the  development  of  this 

•  ctfir  it  was  determined  that 
e  incremental  variations  obtained 

:  m  the  grid  current  flowing  in 
e  high-frequency  oscillator  tube 
re  more  usable  and  greater  than 
;5e  changes  occurring  in  the 
ute  circuit.  The  normal  grid  cur- 
:it  drawn  by  the  type  955  tube 
..jllating  in  the  unloaded  condi- 

•  n  is  in  the  order  of  5  milliam- 
-res,  at  300  me.  As  previously 

iieated,  the  grid  current  flowing 
e.ring  operation  is  in  the  order  of 
:  microamperes.  High  efficiency 
t  be  obtained  from  the  oscilla- 
r  to  maintain  regeneration  under 
severe  loading  conditions  im- 
id  upon  it. 

\ 

Technical  Considerafions 

The  characteristics  of  the  oscilla- 
I  tube  under  the  operating  condi- 
!'  n  determine  to  a  great  extent  the 
cossful  operation  of  the  oscilla- 
‘  r  as  a  mine  detector.  For  this 
icason,  a  great  many  type  955  tubes 
(lo  not  allow  operation  of  the  oscil- 
1  tor  under  the  loading  conditions 
r  luired.  It  was  found  necessary 
to  select  the  tubes  used  in  the  high- 
tioquency  circuit  during  produc¬ 
tion.  The  choice  of  the  955  tube 
for  use  in  the  detector  circuit  was 
’  ^ed  upon  the  availability  of  this 
i.'pe,  its  high-frequency  character- 
ics,  and  its  measurable  grid  cur- 
1  nt  under  the  operating  conditions 
i^juired.  The  use  of  this  tube  re- 
q  ired  that  a  substantial  filament 
'  d  plate  battery  supply  be  used  in 
detector  in  order  that  a  reason- 
-'!e  operating  time  be  obtained 
f-  ween  battery  changes. 

Operation 

Detector  set  AN/PRS-1  is  car- 
I  ^  and  operated  by  one  man.  The 
weight  is  23  pounds,  the  am- 
ier  weighing  15  pounds  and  the 
'■Piuring  rod  assembly  8  pounds, 
operator  initially  mounts  the 
tapped  dipoles  and  the  reflec- 
J  on  the  detector  head  assembly, 
‘'ie  proper  cable  connections  are 
de  to  the  amplifier  and  headset 
resonator.  The  choice  of  esona- 
or  headset  is  left  to  the  oper- 
In  general,  the  resonator  is 
^^0  comfortable  to  the  operator 
the  headset,  its  use  being  de- 
“uined  by  the  necessity  for  quiet 
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operation  or  the  level  of  ambient 
noise. 

The  detector  is  turned  on  by 
means  of  the  switch  mounted  on 
the  amplifier.  Approximately  30 
seconds  is  required  for  the  955  tube 
to  reach  cathode  operating  temper¬ 
ature.  With  the  detector  head  held 
well  above  the  ground,  the  tuning 
knob  at  the  bottom  of  the  detector 
head  assembly  is  turned  clockwise 
to  the  extent  of  its  travel  so  that 
the  oscillator  is  operating  at  its 
highest  frequency.  The  tuning 
knob  is  then  turned  counter-clock¬ 
wise  until  the  detector  meter  reads 
approximately  one-half  full  scale 
(approximately  80  microamperes.). 
The  detector  head  is  then  presented 
to  the  ground  and  the  tuning  knob 
is  turned  counter-clockwise  until 


FIG.  3 — Manner  in  which  buried  metallic 
or  non-metallic  mine  affecti  300-mc  r-i 
conduction  currents  through  earth.  These 
in  turn  react  on  copacitonce  currents  that 
pass  through  space  and  change  the  grid 
current  oi  the  r-f  oscillator 

no  deflection  of  the  meter  occurs 
until  the  detector  head  is  within  8 
inches  of  the  ground.  The  knob  is 
adjusted  until  the  detector  meter 
reads  half-full  scale  at  a  height  of 
approximately  3  inches  from  the 
ground.  The  detector  oscillator  is 
then  operating  under  the  condition 
necessary  for  the  detection  of  both 
non-metallic  and  metallic  mines. 

The  potentiometer  on  the  ampli¬ 
fier  case  is  adjusted,  with  the  de¬ 
tector  head  held  in  the  operating 
position,  until  a  nominal  audio  sig¬ 
nal  is  heard.  The  detector  operator 
then  moves  the  detector  head  from 
side  to  side,  advancing  approxi¬ 
mately  1  foot  per  sweep.  For  proper 


operation  the  height  of  the  detec¬ 
tor  head  above  ground  is  main¬ 
tained  between  two  and  five  inches. 
Over  normal  soils  and  with  mines 
buried  at  operational  depths,  metal¬ 
lic  mines  increase  the  meter  read¬ 
ing  and  decrease  the  audio  signal, 
and  non-metallic  mines  decrease  the 
meter  reading  and  increase  the 
audio  signal. 

Future  Use 

Detector  set  AN/PRS-1  or  mod¬ 
ifications  of  this  detector  may  be 
used  to  detect  the  presence  of  non- 
metallic  masses  buried  at  shallow 
depths  in  the  ground.  Modifications 
could  be  used  to  detect  the  presence 
of  metallic  masses  of  finite  dimen¬ 
sions  in  non-metallic  objects,  while 
discriminating  against  objects  of 
smaller  size. 

The  presence  of  voids  or  discon¬ 
tinuities  in  plastic  objects  could  be 
determined  by  a  modification  of 
this  detector.  When  the  device  is 
adjusted  off  resonance  it  is  capable 
of  detecting  the  presence  of  per¬ 
sonnel  or  vehicles  in  motion  at 
ranges  up  to  100  feet.  Such  an  ap¬ 
plication  might  be  valuable  in  plant 
protection  or  machine  safety  instal¬ 
lations  where  space  limitations  or 
arrangement  preclude  the  use  of  a 
separate  source  and  receiver  com¬ 
bination,  or  where  ambient  noise 
or  light  prevent  the  use  of  audio 
or  photoelectric  systems. 
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The  SCR-584  Radar 

-  -  -  Part  I  -  -  - 


The  most  versatile  of  the  ground-based  radars,  SCR-584  stopped  the  buzz  bombs  by  guii 
ing  antiaircraft  batteries  automatically  to  an  accuracy  of  0.06  degree.  Technical  featnn 
include  conical  scanning,  300-kw  pulses  at  10-cm  wavelength,  and  range-timing  accurac 

to  0.01  microsecond 


High  on  the  list  of  the  electronic 
achievements  of  the  war  is 
the  SCR-584  radar.  A  microwave 
set  developed  primarily  for  accur¬ 
ate  fire  control  of  90-mm  anti-air¬ 
craft  batteries,  the  584  served  this 
basic  purpose  from  Anzio  to  the  end 
of  the  war.  It  also  served  as  an 
early-warning  radar  against  ap¬ 
proaching  enemy  aircraft,  as  a 
ground  control  for  low-fiying  fighter 
aircraft  in  the  advance  across 
France,  and  detected  the  motion  of 
enemy  transportation  along  roads 


and  the  flight  of  enemy  shells  and 
mortars  in  the  Italian  campaign. 
Technically,  also,  SCR-584  merits 
a  high  place.  It  is  among  the  most 
powerful  of  the  portable  radars, 
and  is  outstanding  in  the  accuracy 
of  its  indications.  In  short,  this 
radar  is  one  of  the  most  highly-en¬ 
gineered  electronic  devices  in  ex¬ 
istence. 

The  need  for  a  radar  to  control 
the  fire  of  anti-aircraft  guns  was 
felt  before  the  war,  and  the  SCR- 
268  (Electronics,  September 


1945,  page  100)  was  applied  to  thii 
use  in  the  early  days.  But  greate 
accuracy,  obtainable  only  by  th 
use  of  shorter  wavelengths,  was  w 
quired. 


The  military  needs  wer 
presented  to  the  Radiation  Labors 
tory  at  M.I.T.  by  the  Coast  Artiller] 
Corps  (then  the  parent  body  of  tb 
Anti-aircraft  Command)  in  Janu 
ary,  1941.  By  April,  the  prototyp 
equipment  had  been  erected  on  tb 
roof  of  Building  6  at  M.I.T.  andwa 
successfully  tracking  aircraft  th 
following  month, 
for  portability 


was  evident,  in 
equipment  was  then  transferred  b: 
the  Radiation  Lab  group  to  a  trucli 
known  as  XT-1,  and  demonstrate 
in  November  of  the  same  year. 
After  coordination  at  the  Sign) 
Corps  Laboratories,  the  XT-1  « 
given  its  service  test  by  the  Coai 
Artillery  at  Fort  Monroe  in  Febn 
ary  1942.  This  test  having  bee 
passed  successfully,  manufacture: 
were  called  in' to  bid  on  productio 
and  a  year  later,  in  May  1943,  tb 
first  production  model  of  SCR-58 
was  delivered  to  Camp  Davis.  !■ 
first  active  service  was  at  the  Am* 
beachhead  in  February  1944.  In“ 
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*  Among  the  personnel  at  the 
Laboratory  and  in  military  or^nUano 
contributed  to  the  design  and  « 

the  SCR-584  are:  H.  B.  Abajian,  Col 
Bowen,  B.  Chance,  L.  L.  i^Avenport 
Doolittle,  I.  A.  Getting,  SWney 
Grass,  D.  T.  Griggs,  G.  I>.  Harr» 
Ingalls.  Col.  J.  E.  McGraw,  L.  X 
C.  W.  Sherwin.  Lt.  Col.  J.  A. 
Sullivan,  A.  H.  Warner,  and  tM 
Col.  Paul  Watson. 


REFLECTOR 


FIG.  1 — (A) — Conical  sconning  is  obtained  by  rotating  on  offset  beam  about  the 
axis  of  the  reflector.  (B) — The  effect  of  conical  scanning  is  to  create  a  sinusoidal 
error  signal  when  the  target  lies  off  the  axis  of  the  reflector 
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Production  model  SCR*584  in  operation  at  68th  CA  (AA)  Bn 
(C  Bottery)  in  the  Nettuno  Area.  Italy,  ior  antiaircraft  gunfire 
control,  camouflaged  against  detection  and  sandbagged  for 
protection 


The  original  model,  dereloped  and  built  in  the  Radiation 
Laboratory  in  1941  and  known  as  XT-1.  This  wcs  the  first 
radar  capable  of  following  a  torget  outomaticolly  without 
human  aid 


were  delivered,  at  an  average  cost 
(including  spare  parts)  of  approxi¬ 
mately  $100,000  each. 

Basic  Specifications 

The  specifications  of  the  SCR-584 
are  listed  in  the  accompanying 
table,  the  significance  of  the  data 
being  discussed  in  other  pages  of 
this  issue.  By  the  use  of  300-kw 
pulses  of  10-cm  radiation,  transmit¬ 
ted  from  a  6-foot  paraboloidal  re¬ 
flector,  the  SCR-584  is  designed  to 
track  (i.e.,  follow  continuously)  in¬ 
dividual  aircraft  out  to  18  nautical . 
miles,  and  detect  them  at  40  miles. 
Actually  it  can  track  aircraft  at  60 
miles  if  required.  While  tracking, 
the  target  position  is  indicated 
within  plus  or  minus  25  yards 
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in  range,  and  0.06  degrees  in 
azimuth  and  elevation.  The  range 
indication,  while  looking  at  a  sta¬ 
tionary  target,  may  be  reset  to  an 
accuracy  of  2  yards,  which  repre¬ 
sents  a  timing  accuracy  of  about 
0.01  microsecond.  The  key  to  this 
outstanding  performance  lies  in  the 
use  of  conical  scanning  for  angular 
determination  of  the  target  position 
and  a  quartz-crystal  oscillator  for 
timing  the  echoes.  The  use  of  a 
short  pulse  (0.8  microsecond  long) 
and  an  expanded  cathode-ray  sweep 
permits  the  echo  pulses  to  be 
•  measured  precisely. 

Two  forms  of  scanning  (the  mo¬ 
tion  of  the*  radiated  beam  through 
space)  are  employed:  helical  scan¬ 
ning  and  conical  scanning.  In  heli¬ 
cal  scanning,  employed  for  search¬ 
ing  for  aircraft  before  they  come 
within  range  of  the  guns,  the  para¬ 
boloid  is  swung  in  a  circle  at  a  rate 
of  6  rpm.  Simultaneously  the  re¬ 
flector  is  tilted  in  the  vertical  angle 
(elevation)  at  a  rate  of  about  4  de¬ 
grees  per  turn.  A  point  on  the  beam 
thus  traces  out  a  helical  path,  from 
about  10  degrees  below  the  hori¬ 
zontal  to  the  zenith,  over  any  20* 
sector.  Since  the  beam  itself  is  4 


degrees  wide  (7  degrees  when  the 
conical  scanning  is  in  operation)  all 
points  of  space  are  passed  over  by 
the  beam  during  each  full  helical 
.scan.  If  an  aircraft  target  is  within 
range,  the  radar  will  surely  detect 
it. 


SPECIFICATIONS 

Wavelength  .  10-11  cm 

Frequency  .  2,700-2,900  me 

Reflector .  6-foot  paraboloid 

Pulse  Power .  300  kw 

Pulse  width  .  0.8  microsecond 

Pulse  rate .  1,707  pps 

Receiver  bandwidth  .  1.7  me 

Receiver  noise  figure .  15  db 

Beam  width  . .  4  degrees  (not  spinning) 

Beam  width . 7  degrees  (spinning) 

Search  scan .  6  rpm  helical 

Track  scan .  1,400  rpm  conical 

Azimuth  range .  360  degrees 

Elevation  range  —  10  to  89  degrees 

Maximum  range,  search  . 40  miles 

Maximum  range,  track .  18  miles 

Minimum  range .  500-1,000  yards 

Range  accuracy  ....  rt  2  yd  (dynamic) 

Range  accuracy . ±2  yd  (static) 

Angular  accuracy  ±1  mil  =  0.06  degree 
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accomplished  by  the  use  of  conical 
scanning,  illustrated  in  Fig.  lA. 
The  radiation  is  off-set  electrically 
from  the  focus  of  the  reflector  and 
the  dipole  radiator  is  rotated  about 
the  focus  by  an  auxiliary  motor  at  a 
rate  of  1400  rpm.  The  offset  causes 
the  axis  of  the  radiated  beam  to  de¬ 
part  from  the  axis  of  the  paraboloid 
by  about  1.25  degrees,  and  as  it 
rotates,  the  beam  traces  out  a  cone 


Once  the  target  is  detected  and  is 
within  range  of  the  guns  the  radar 
function  is  shifted  from  search  to 
track.  In  tracking,  the  axis  of  the 
antenna  points  automatically  and 
continuously  at  the  target,  while  the 
radar  transmits  range  and  angular 
data  to  the  associated  gunfire  com- 

niifpr  TViia  niifnmjii.ip  fiinpfinn  is 


mum  at  position  3,  a  minimum  at 
position  1  and  has  intermediate 
values  at  positions  2  and  4.  The 
variation  in  the  intercepted  and 


The  components  of  the  SCR-584 
are  shown  in  the  block  diagram  in 
Fig.  2.  The  operation  starts  in  the 
timing  unit,  which  contains  a  crys- 


Looking  forward  in  the  trailer,  the  22'kiloTolt  rectifier  is  at  the  left,  and  th« 
modulator  (including  magnetron  transmitter)  at  the  right.  These  two  imits  develop 
pulses  of  300-kw  peak  power  at  a  rate  of  1707  per  second 


'to. 


tiaE2  13 


ao  oxiuwxi. 

When  the  target  lies  on  the  axis 
of  this  cone  (at  point  A  in  Fig.  IB) 
the  signal  intercepted  has  a  con¬ 
stant  value  throughout  the  rota¬ 
tion.  Consequently  the  reflected 
pulses  are  of  constant  amplitude, 
except  for  changes  due  to  fading, 
polarization  effects,  etc.  But  if  the 
target  is  off  this  axis,  say  at  point 
B,  the  signal  intercepted  is  a  maxi- 
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reflected  signal  is  approximately 
sinusoidal,  with  a  frequency  equal 
to  the  rotation  rate.  Finally 
if  the  target  is  at  position  C,  the 
same  sinusoidal  variation  occurs 
but  is  shifted  90°  in  phase  relative 
to  that  of  position  B.  When  the  tar¬ 
get  has  some  intermediate  position 
between  B  and  C,  the  phase  angle 
has  a  corresponding  intermediate 
value. 

The  reflected  pulses  are  thus 
modulated  in  amplitude.  The  ampli- 
tude  of  the  modulation  increases  as 
the  target  departs  from  the  axis  of 
the  cone,  and  the  phase  angle  indi¬ 
cates  the  direction  of  the  departure. 
By  translation  of  these  quantities 
into  appropriate  motor  controls  the 
antenna  is  directed  so  as  to  keep 
the  target  centered  on  the  axis  of 
the  cone.  So  sensitive  is  this  con¬ 
trol  that  a  departure  from  the  cone 
axis  of  a  few  hundredths  of  a  de¬ 
gree  is  immediately  perceived  and 
corrected.  Moreover,  the  hunting 
of  the  radiator  while  following  the 
target  position  is  restricted  to  a 
probable  error  of  one  mil,  or  0.06 
degree. 


General  Operating  Principle* 


Overall  view  of  the  SCR-584.  The  paraboloid  can  be  lowered  into  the  trailer 

during  transportation 
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FIG.  2 — Block  diagram  of  the  SCR-584.  Details  oi  the  transmitting  system  are 
included  in  this  article;  other  elements  ore  in  articles  to  follow 


tjl  oscillator  and  four  frequency- 
dividing  multivibrator  stages  which 
produce  the  basic  pulse  rate  of  1,707 
pulses  per  second.  Several  wave¬ 
forms  are  generated  in  the  timing 
jnit  to  initiate  the  transmitter 
pulses  and  to  synchronize  the  re¬ 
ceiving  and  indicating  systems  with 
them.  Narrow  trigger  pulses  are 
fed  to  the  transmitting  system 
which  comprises  a  driver,  modu¬ 
lator,  and  r-f  generator  (cavity 
magnetron).  R-f  pulses  of  0.8  //.see 
width,  3,000-mc  frequency,  and  300 
kw  peak  power  are  generated  every 
586  microseconds  in  the  transmit¬ 
ting  system  and  applied  through  the 
co-axial  tran.smission  line  to  the  ^ 
antenna.  On  their  way  to  the  ra¬ 
diator,  the  pulses  pass  an  enclosed 
low-pressure  spark  gap  known  as 
the  transmit-receive  switch  (T/R 
box).  This  gap  breaks  down  during 
each  pulse  and  short-circuits  the 
transmission  line  to  the  receiver, 
thus  preventing  the  transmitter 
pulses  from  burning  out  the  crystal 
mixer  of  the  receiver. 

The  pulses  continue  to  the  radi¬ 
ator,  passing  concentrically  through 
the  shaft  of  the  spinner  motor 
which  rotates  the  antenna  to  pro¬ 
duce  the  conical  scan.  After  reflec¬ 
tion  from  the  target  the  pulses  are 
received  by  the  same  antenna  and 
return  along  the  same  transmission 


line.  The  transmitter  is  then  inac¬ 
tive  and  its  impedance  is  different 
from  that  of  the  transmission  line. 
Consequently,  little  of  the  received 
signal  is  absorbed  by  the  transmit¬ 
ter.  The  T/R  spark  gap  has  by 
then  ceased  conduction,  so  the  trans¬ 
mission  line  conducts  the  signal  to 
the  receiver.  Here  it  is  converted 
in  a  silicon-crystal  mixer  to  an  in¬ 
termediate  frequency  of  30  me,  am¬ 
plified,  detected,  and  amplified  again 
as  a  video  control  signal.  Pulses 
are  fed  to  the  receiver  from  the  tim¬ 
ing  unit  to  bias  the  i-f  amplifier 


during  the  transmission  of  the 
pulse,  as  additional  protection 
against  overload. 

The  video  output  of  the  receiver 
is  fed  to  three  units.  The  first  is 
the  antenna  positioning  system 
which  compares  the  error  signal 
(the  amplitude  modulation  envelope 
of  the  received  pulses)  in  phase  and 
amplitude  with  reference  voltages 
derived  from  a  reference  generator 
mounted  on  the  spinner  shaft.  This 
comparison  develops  two  control 
voltages,  one  proportional  to  the 
azimuth  component  of  the  error 


Th*  SCB-S84  units.  The  two  oscilloscopes  at  lelt  oi  center  are  the  type  I  indicators  used  in  measuring  the  distemce  to  the  target. 
Tks  dials  ot  the  right  indicate  the  azimuth  and  elevation  angles  at  which  the  antenna  is  pointing.  The  inclined  screen  is  o  PPI 
indicator  which  shows  simultaneously  the  positions  oi  all  oircrait  targets  out  to  40  miles 
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signal,  the  other  proportional  to  the 
elevation  component.  These  control 
voltages  operate  an  amplidyne  con¬ 
trol  system  which  orients  the  an¬ 
tenna  so  that  the  error  signal  is  a 
minimum.  Manual  positioning  is 
also  possible  through  the  use  of  an 
artificial  error  signal,  produced 
within  the  equipment  and  controlled 
by  knobs  set  by  the  operator  to  the 
desired  values  of  azimuth  and  ele¬ 
vation. 

Another  output  from  the  receiver 
is  fed  to  the  range  indicating  sys¬ 
tem.  This  system  contains  two 
3-inch  oscilloscopes  used  as  type  J 
indicators.  The  sweep  pattern  is 
circular.  The  echo  signal  is  dis¬ 
played  as  a  radial  pulse  on  the  trace. 
One  scope  covers  a  range  of  2000 
yards  for  fine  indication  of  the 
range,  and  the  other  covers  32,000 
yards  for  coarse  indication.  The 
circular  sweep  is  provided  by  sweep 
voltages  derived  from  the  timing 
unit. 

The  range  indicating  system  is 
used  primarily  as  an  adjunct  to  au¬ 
tomatic  operation.  The  operator  ad¬ 
justs  the  tracking  handwheel  so  as 
to  keep  the  echo  pulse  on  the  cali¬ 
bration  hairline.  The  range  unit 
includes  a  mechanical  aided-track- 
ing  device  which  maintains  a  given 
rate  of  change  of  range  to  keep  up 
with  the  target,  while  the  operator 
feeds  in  occasional  corrections  to 
the  rate.  A  mechanical  connection 


from  the  range  handwheel  to  the 
data  transmission  system  intro¬ 
duces  the  range  coordinate,  and  sim¬ 
ilar  connections  from  the  antenna 
introduce  the  azimuth  and  eleva¬ 
tion  coordinates.  The  data  trans¬ 
mission  system  computes  the  height 
of  the  target,  and  passes  all  the  in¬ 
formation  to  the  gun  computer. 

The  remaining  component  shown 
is  the  plan  position  indicator  (PPI) 
system.  This  is  an  indicator  used 
primarily  during  the  search  phase 
of  the  radar  operation.  The  cath¬ 
ode-ray  beam  in  the  PPI  is  de¬ 
flected  radially,  starting  from  the 
center  of  the  screen  at  the  instant 
the  transmitted  pulse  leaves  the 
radar  and  continuing  outward  at  a 
constant  rate.  The  sweep  rotates 
synchronously  with  the  antenna  as 
it  scans  in  azimuth.  When  an  echo 
is  received  from  a  target,  the  c-r 
beam  is  brightened  and  a  spot  ap¬ 
pears  on  the  trace  representing 
the  target.  The  distance  of  the  spot 
from  the  center  of  the  tube  indi¬ 
cates  the  slant  range  of  the  target 
and  the  direction  of  the  trace  indi¬ 
cates  the  azimuth  angle  to  the  tar¬ 
get.  The  PPI  thus  presents  a  map 
of  the  area  surrounding  the  radar, 
with  all  targets  within  range  shown 
in  their  relative  positions,  in  plan 
view.  The  deflection  currents  are 
generated  within  the  PPI  system, 
and  are  synchronized  by  trigger 
pulses  from  the  timer  unit. 


Th«  Transmifting  SystcM 

The  transmitting  system  block 
diagram  is  shown  in  Fig.  3,  and 
simplified  schematics  of  the  driver 
and  modulator  are  shown  in  Fig. 
4  and  5.  The  driver  unit  is  con- 
trolled  by  a  short,  sharp  trigger 
pulse  of  15  volts  amplitude  derived 
from  the  timer  unit  (as  indicated 
later  in  this  series  of  articles). 
These  pulses  drive  a  one-shot 
(biased)  multivibrator  (6SN7GT 
tube)  which  generates  a  negative 
rectangular  pulse  of  two  micro¬ 
seconds  duration.  This  is  fed  to  a 
6L6G  inverter  stage  which  reverses 
the  polarity  and  applies  the  pulse, 
in  positive  polarity,  to  the  first 
driver  stage  (type  3E29), 

The  first  driver  is  coupled  by  a 
pulse  transformer  (capable  of  pass¬ 
ing  short  pulses)  which  reverses 
the  polarity,  feeding  positive  pulses 
to  the  second  driver  stage.  The 
negative  pulse  appearing  in  the 
output  of  the  second  driver  stage 
(two  type  3E29)  is  fed  back  to  the 
grid  of  the  first  driver  through  a 
low-pass  filter  network  which  senes 
as  an  artificial  transmission  line. 
The  constants  of  this  line  are  so 
chosen  that  the  pulse  requires  ex¬ 
actly  0.8  microsecond  to  pass 
through  the  line.  Consequently  0.8 
microsecond  after  the  pulse  is  ap¬ 
plied  in  positive  polarity  to  the  first 
driver,  a  large  negative  pulse  is  fed 


FIG.  3 — Block  diagreon  ol  the  transmitting  system.  Acting  under  the  control  ol  the  timing  unit  these  circuits  create  r-i 

oi  the  required  length,  power  and  rote 
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liack  to  it,  thus  cutting  off  the  first 
driver  and  forming  the  trailing 
edge  of  the  pulse.  The  resulting 
pulse  appears  across  the  output 
pulse  transformer,  with  an  ampli- 
j  tude  of  3,500  volts,  positive  against 
(round. 

The  output  of  the  driver  is  fed 
to  the  grids  of  the  modulator  or 
keyer  tubes,  two  type  6C21  tubes  in 
parallel,  shown  in  Fig.  6.  The  grids 
are  biased  to  —1400  volts  and  thus 
remain  cut  off  between  pulses. 

When  the  driver  pulse  appears,  it 
drives  the  grids  of  the  modulator 
tubes  into  the  positive  region,  and 
the  modulator  tubes  pass  a  current 
of  about  20  amperes,  discharging 
the  modulator  capacitor  (previously 
charged  to  22  kilovolts)  through  the 
magnetron.  This  sudden  passage 
of  current  excites  the  magnetron 
into  oscillation  at  the  desired  fre¬ 
quency  (in  the  band  from  2,700  to 
2,900  me). 

At  the  conclusion  of  the  driver 
pulse,  the  modulator  tubes  suddenly 
become  nonconducting  and  the  dis¬ 
charge  through  the  magnetron  is 
stopped.  There  is  a  tendency  for 
the  circuit  to  continue  to  oscillate, 
due  to  resonance  between  the  stray 
capacitance  of  the  magnetron  and 
wiring  with  the  inductance  which 
completes  the  capacitor  charging 
circuit  to  ground.  To  damp  this 
resonant  circuit,  three  diodes  (type 
8020)  are  provided  which  conduct 
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FIG.  5 — (A) — Simplified  schematic  of  the  modulator  and  r-i  generator.  (B) — 
Equivalent  circuit  between  pulses,  while  modulator  copacitor  is  charging. 
(C) — Equivalent  circuit  during  discharge  through  magnetron 


the  positive  halves  of  the  oscilla¬ 
tions  and  thus  rapidly  absorb  the 
stored  energy. 

Figure  5  shows  the  two  equiva¬ 
lent  circuits  of  the  modulator.  At 
the  lower  left  is  the  condition  be¬ 
tween  pulses,  with  the  modulator 
tubes  cut  off,  and  the  modulator  ca¬ 
pacitor  charging  from  the  power 
supply  at  a  slow  rate  through  the 
inductance.  At  the  lower  right  is 
the  condition  during  each  pulse,  in 


which  the  capacitor  is  discharged 
through  the  magnetron.  The  in¬ 
ductance,  which  cannot  pass  a  sud¬ 
den  change  in  current,  prevents  the 
power  supply  from  being  short-cir¬ 
cuited  during  the  pulse,  while  al¬ 
lowing  the  capacitor  to  be  charged 
at  a  slow  rate  between  pulses. 

The  r-f  transmission  system,  ra¬ 
diator,  spinner  mechanisms,  and  re¬ 
ceiver  will  be  described  in  the  sec¬ 
ond  article  of  this  series. — ^D.G.P. 
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Proximity  Fuze 


Transmitter-receiver  in  nose  develops  a  ripple  signal  which  is  used  to  explode  projectile 
as  it  approaches  target.  Compact,  midget  coiistruction  makes  possible  assembly  of  elec¬ 
tronic  circuit  and  power  supply  in  rockets,  bombs  and  shells 
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The  electronically  operated 
fuze  to  be  described  causes*  a 
projectile  to  burst  in  the  vicinity 
of  its  target  and  therefore  is  called 
a  proximity  or  influence  fuze.  Under 
the  conditions  for  which  it  was  de¬ 
signed,  a  near  miss  is  as  effective 
as  a  direct  hit. 

The  fuze,  designated  as  a  VT 
fuze,  includes  a  high-frequency  os¬ 
cillator  that  excites  an  antenna. 
Depending  on  the  strategic  appli¬ 
cation  of  the  projectile,  the  antenna 
is  either  the  projectile  itself  and 
a  small  insulated  metal  cap,  or  a 
short,  balanced  dipole  mounted  on 
the  nose.  If  radiation  from  this 
antenna  is  reflected  back  to  it  by  a 
target,  the  apparent  impedance  of 
the  antenna  is  changed.  This 
change  in  oscillator  loading  is  de¬ 
tected  and  fed  into  an  electric  con- 

(Rigbt)  Nervy  VT  fuze  lor  an  AA  shell  in¬ 
cludes  a  Lucite-insulated  nose  assembly, 
the  electronic  control  circuit,  a  special 
electrolytic  battery,  and  a  triple  sodety 
assembly  which  arms  the  fuze  after  it 
has  passed  beyond  the  influence  range 
of  the  gun  and  detonates  the  shell  when 
it  returns  to  the  ground  if  the  fuze  is  a  dud 

(Below)  Radio-influence  fuze  for  a  bomb 
includes  dipole  antenna  and  wind-driven 
generator 


- ^  ^ - vv.  wiget 

is  F  =  Fo  sin  6  where  Fo  is  the 
velocity  of  the  projectile  in  a  co¬ 
ordinate  system  for  which  the  tar¬ 
get  is  at  rest,  then 


'47r  Vo  sin  9 


Z  —  ^0  "h  Ae 


trol  circuit  which  ignites  an  elec¬ 
trical  detonator  to  initiate  the  ex¬ 
plosion. 

Operation 

The  antenna  impedance  as  seen 
by  the  electronic  fuze  during  flight 
varies  in  space  as  illustrated  in  Fig. 
1.  (The  frequency  at  which  this 
impedance  varies,  and  hence  the 
frequency  that  must  be  detected 
and  used,  depends  upon  the  relative 
velocity  between  projectile  and  tar¬ 
get.)  The  change  in  antenna  im¬ 
pedance  up  to  the  optimum  point 
for  detonation  of  the  projectile  is 
a  small  fraction  of  the  total  im¬ 
pedance.  Thus  a  circuit  is  required 
that  is  sensitive  to  loading,  yet 
stable  in  operation. 

If  antenna  impedance  in  free 
space  is  Zo,  and  the  apparent  im¬ 
pedance  in  the  presence  of  reflected 
waves  is  Z,  and  if  the  projectile  is 
approaching  the  target  along  a 
path  as  shown  in  Fig.  1,  the  rela- 


where  A  and  </>  are  functions  of  the 
reflectivity  of  the  target  and  radia¬ 
tion  pattern  of  the  fuze  antenna. 

Initial  accelerations  of  antiair¬ 
craft  projectiles,  20,000  g,  and 
centrifugal  forces  produced  by  rota¬ 
tion  at  475  rpm,  necessitated  devel¬ 
opment  of  rugged  tubes  and  circuit 
components.  The  initial  accelera¬ 
tion  and  acquired  centrifugal  force 
are  used  to  break  a  vial  of  electro¬ 
lyte  and  diffuse  it  throughout  the 
specially  developed  battery  used  for 
power  in  fuzes  for  this  class  of 
missile.  By  this  method  the  fuzes 
are  held  inactive  until  the  instant 
of  gun  firing,  and  deterioration  of 
batteries  is  prevented. 

Bombs  and  rockets  are  launched 
at  high  altitudes  after  being  car¬ 
ried  aloft  and  cooling  to  as  low  as 
—  60  C,  thus  batteries  are  unreli¬ 
able  for  power  in  this  type  of  mis¬ 
sile.  Miniature,  high-speed,  wind- 
driven  generators  were  developed. 
The  use  of  these  generators  also 
simplified  safety  measures  because,  | 
unless  the  missiles  are  in  motion, 
there  is  no  power. 

Vibrations  from  the  missile  and 
generator  required  tubes  that  were 
free  from  microphonics. 

Strategic  Uses 

Success  of  airplanes  against  su^ 
face  ships  in  the  early  stages  of 
the  war  indicated  a  need  for  nwf* 
effective  weapons.  Radar  provide* 
advance  warning  and  gun  direction 
against  aircraft,  but  the  necessity 
of  accurately  measuring 
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FIG.  2 — (below)  (A)  Although  this  rocket 
will  not  directly  hit  the  airplane,  ite  radia¬ 
tion  field,  shown  in  white,  does.  (B)  The 
shell  is  detonated  within  damaging  dis¬ 
tance  of  the  target 


iTPicol  tubes  used  in  VT  fuzes  are  similar 
lo  hearing-aid  tubes.  Types  include  triode, 
pentode  and  thyratron 

range  and  setting  time  fuzes  lim¬ 
ited  effectiveness  of  fire.  A  fuze 
was  needed  that  would  increase  ef¬ 
fectiveness  of  attack  on  airborne 
targets  by  shells  from  ship  or 
ground  AA  or  by  rockets  from 
fighter  aircraft,  and  on  ground  tar¬ 
gets  by  howitzer  shells  or  bombs. 

When  a  VT-fuzed  projectile  is 
used  against  an  airplane,  the  fuze 
detonates  the  shell  when  its  frag¬ 
mentation  will  embrace  the  target 
as  shown  in  Fig.  2,  even  if  its  path 
would  not  result  in  a  direct  hit  as 
is  necessary  for  contact-fuze  de¬ 
tonated  missiles,  or  if  range  has 
been  inaccurately  determined  in 
the  case  of  time  fuzes. 

When  a  VT-fuzed  bomb,  artillery 


attack  to  disrupt  enemy  gun  oper¬ 
ation  through  bombing  and  later 
during  defense  to  shoot  down  en¬ 
emy  aircraft  by  VT-fuzed  AA. 

Development 

The  National  Defense  Research 
Committee  centered  research  on  in¬ 
fluence  fuzes  for  the  Army  and 
Navy  at  Carnegie  Institution  of 
Washington  in  mid  1940.  The  proj¬ 
ect  was  soon  divided  into  two  parts. 

Development  of  fuzes  for  non¬ 
rotating  projectiles  such  as  rockets, 
bombs,  and  mortars  was  conducted 
through  the  Bureau  of  Standards 
under  NDRC  and  Army  Ordnance; 
fuzes  for  rotating  projectiles  in¬ 
cluding  field  artillery  and  antiair¬ 
craft  projectiles  were  developed 
through  Carnegie  Institution  and 
Johns  Hopkins  University,  this 
portion  of  the  project  being  trans¬ 
ferred  to  the  OSRD  and  later  to 
the  Navy  Bureau  of  Ordnance. 

Special  tubes  and  components 
were  developed  in  cooperation  with 
numerous  manufacturers.  One- 
third  of  the  electronic  industry  in 
the  United  States  was  involved. 
Manufacturing  capacity  for  tubes, 
capacitors,  and  resistors  was  tre¬ 
mendously  increased.  Cost  of  the 
project  approached  a  billion  dol¬ 
lars;  over  20  million  expendable 
fuzes  were  produced,  and  upward 
of  100,000  individuals  were  directly 
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used  at  first  in  areas  where  duds 
could  not  land  in  enemy  territory. 
In  this  way  the  maximum  element 
of  surprise  was  obtained.  Its  de¬ 
velopment  rates  as  one  of  the  best 
kept  of  war  secrets,  and  is  a  monu¬ 
ment  to  scientific  and  engineering 
skill,  industrial  productivity,  and 
official  coordination. 

British  scientists  were  working 
on  influence  fuzes  for  rockets  and 
bombs  in  1939.  Later,  their  efforts 
were  combined  with  ours.  German 
scientists,  although  they  had  be¬ 
gun  research  on  proximity  fuzes  in 
the  early  1930’s,  did  not  develop 
usable  models  because  of  lack  of 
coordination  and  duplicity  of  effort. 

Material  and  assistance  for  the 
preparation  of  this  article  were 
generously  supplied  by  H.  Dia¬ 
mond,  Dr.  R.  D.  Huntoon,  Dr.  C. 
Brunetti,  Dr.  J.  A.  Hynek,  and 
Mrs.  D.  Schulte.  Col.  C.  H.  M. 
Roberts  read  the  first  draft  and 
made  valuable  suggestions  as  to  the 
proper  nomenclature. — F.R. 

FIG.  l—(Ieit)  Interierence  pattern  estab¬ 
lished  at  moving  proiectile  antenna  by 
Doppler  effect  varies  as  target  is  ap¬ 
proached.  resulting  in  fluctuation  in  an¬ 
tenna  impedance  as  shown  by  dotted 
curve 


or  mortar  shell  is  used  against  par¬ 
tially  shielded  personnel  and  light 
equipment,  its  effectiveness  is 
peatly  increased  through  its  abil¬ 
ity  to  shower  high  velocity  frag¬ 
ments  into  the  fox  hole  or  revet¬ 
ment. 

Against  Jap  kamikaze  bombers, 
Nazi  buzz  bombs,  and  in  the  Battle 
of  the  Bulge,  the  proximity  fuze 
was  highly  praised  by  tactical  per¬ 
sonnel.  In  such  Pacific  Island  op¬ 
erations  as  I  wo  Jima  and  Okinawa 
the  fuze  was  used  by  us  during 


involved  in  development  and  pro¬ 
duction. 

As  a  new  weapon  the  VT  fuze 
combined  increased  destructiveness 
and  surprise.  On  the  home  front 
the  project  was  shrouded  in  se¬ 
crecy,  the  industries  working  in 
cooperation  with  war  agencies  not 
even  receiving  well  -  merited  E 
awards  so  that  talk  about  the  fuze 
would  be  held  to  a  minimum.  Armed 
guards  accompanied  all  fuze  ship¬ 
ments. 

In  battle  the  proximity  fuze  was 
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GCA  equipment  ready  for  uie  at  on  Army  Alrwayi  Communication!  System 
airfield.  The  radar  antennas  are  atop  the  trailer,  along  with  conTentionol 
whip  antennos  for  radio  communication  with  incoming  aircraft 


ONE  of  the  last  radar  develop¬ 
ments  of  the  war  may  turn  out 
to  be  the  most  important  for  peace¬ 
time  aviation.  Aircraft  arrivals  and 
departures  may  soon  be  scheduled 
to  and  from  airports  without  regard 
to  the  weather,  an  accomplishment 
made  possible  by  an  Army-Navy 
electronic  device  that  has  been 
used  since  early  this  year  to  land 
aircraft  during  weather  conditions 
nearing  zero  ceiling  and  visibility. 
The  radar  system  which  makes 
closed-in  airports  a  thing  of  the 
past  is  known  as  Ground  Controlled 
Approach  (GCA),  and  is  the  result 
of  four  years  of  experimentation 
and  testing. 

Early  History  of  GCA 

A  group  of  scientists  assembled 
by  the  National  Defense  Research 
Council  at  the  Radiation  Labora¬ 
tories,  Cambridge,  Massachusetts, 
conceived  the  idea  of  using  radar 
for  blind  landings  of  aircraft  in 
1941  and  the  process  of  develop¬ 
ment  was  begun.  The  first  model, 
known  as  Mark  I,  was  finished  in 
1943,  after  being  assembled  from 
existing  airborne  radar  sets  then 
available.  The  unit  was  flight  tested 


in  the  U.  S.  and  in  the  British  Isles, 
where  it  convinced  those  engaged 
in  the  development  that  it  was  op¬ 
erationally  sound. 

Although  it  demonstrated  the  po¬ 
tentialities  of  GCA,  the  Mark  I 
version  was  not  quite  what  the  Ra¬ 
diation  Laboratory  scientists 
wanted.  The  succeeding  model, 
Mark  II,  included  many  refine¬ 
ments.  It  was,  however,  outmoded 
before  production  was  thoroughly 
underway  and  the  result  was  the 
emergence  of  the  Mark  III  model 
which  is  the  GCA  in  use  today. 

Justification  for  the  development 
of  an  electronic  device  of  this  type 
was  not  long  appearing.  Rushed  to 
the  European  and  Pacific  theaters 
early  this  year,  it  quickly  demon¬ 
strated  that  planes  could  be  brought 
down  through  zero-zero  weather 
safely  and  efficiently.  Operated  by 
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personnel  of  the  Army  Airways 
Communications  System  for  the 
U.  S.  Army  Air  Forces,  GCA  made 
regular  flight  schedules  possible 
around  the  clock  when  our  airfields 
were  completely  closed  in  by  fog. 
At  I  wo  Jima  alone,  in  the  final 
phases  of  the  war  against  the  Jap¬ 
anese,  it  saved  scores  of  superforts 
and  nightfighters  returning  from 
missions  at  a  time  when  Maple  air¬ 
field  on  I  wo  Jima  was  invisible  at  a 
distance  of  one  hundred  feet. 

Two  Radars  Are  Used 

GCA  is  a  completely  self-con¬ 
tained  mobile  radio  set  having  two 
ground  radar  systems  together 
with  the  necessary  communications 
facilities.  One  of  the  radar  sys¬ 
tems,  known  as  the  search  system, 
operates  on  a  shf  band  and  is  de¬ 
signed  to  aid  in  or  control  the  hom¬ 
ing,  holding,  stacking  and  traffic 
pattern  operations  of  aircraft  out 
to  approximately  30  miles. 

The  second  system,  a  precisioi 
system,  operates  on  a  higher  shf 
band  and  controls  the  aircraft  dur¬ 
ing  its  actual  let-down  along  a  pre¬ 
determined  glide  path.  The  unique 
characteristic  of  this  type  of  radar- 
controlled  approach  is  that  no  spe 
cial  equipment  is  required  in  the 
aircraft  other  than  ordinary  air- 
ground  communications  equipment 

Search  Radar  Characteristict 

The  search  radar  system  providei 
the  GCA  operators  with  informa- 
tion  on  the  azimuth  bearing  and 
range  of  aircraft  from  the  airfield 
at  distances  up  to  30  miles  and  at 
altitudes  up  to  4,000  feet.  To  ae- 


Approach  for  Aircraft 


In  GCA,  two  microwave  radar  systems  at  an  airfield  reveal  the  exact  position  of  an  in- 
SON  coming  aircraft  with  respect  to  the  landing  glide  path,  permitting  the  ground  operator 
to  radio  precise  flight  instructions  to  a  pilot  coming  in  through  zero-zero  fog.  Possihili- 
ties  for  around-the-clock  traffic  control  and  landing  at  commercial  airfields  are  promising 


rways  complish  this  purpose,  the  search  antenna  array  to  focus  the  beam,  microsecond  duration  and  occur  at 

r  the  antenna  used  with  the  search  radar  Since  the  speed  of  antenna  rota-  the  rate  of  2,000  per  second,  so  that 

made  system  is  designed  with  a  number  tion  is  very  slow  in  comparison  to  there  are  500  microseconds  between 

)88ible  of  horizontal  dipoles  in  a  vertical  the  time  that  it  takes  a  pulse  of  en-  pulses.  This  is  sufficient  time  for  a 

rfields  linear  array.  Such  an  arrangement  ergy  to  travel  from  the  antenna  to  pulse  to  travel  out  30  miles  and 

y  fog.  gives  coverage  as  in  Fig.  lA.  an  object  (186,000  miles  per  sec-  back;  specifically,  the  pulse  con- 

final  The  search  antenna  system  ex-  ond)  and  be  reflected,  the  energy  sumes  322  microseconds  of  the  500 
B  Jap-  amines  the  space  around  the  GCA  gets  back  before  the  antenna  has  microseconds  made  available, 

rforta  set  by  an  actual  rotation  of  the  moved  appreciably.  The  transmit- 

from  antenna  and  its  reflector,  the  rota-  ting  antenna  can  thus  be  used  also  Magnetron  Generate*  SHF  Power 

le  air-  tion  of  the  visually  displayed  indi-  as  a  receiving  antenna  simply  by 

ie  at  a  cator  sweep  being  synchronized  connecting  the  antenna  as  a  radi-  The  transmitter  is  built  around 

with  the  antenna.  The  antenna  ator  for  the  period  of  pulse  radia-  the  cavity  magnetron  oscillator 

beam  is  approximately  six  degrees  tion,  then  switching  the  antenna  to  tube.  This  tube  provides  enough 

wide  in  azimuth.  (Its  relation  to  the  receiver  input  and  leaving  it  power  output,  at  the  frequencies 

the  plan-position  indicator  from  thus  connected  until  the  energy  required,  so  that  sufficient  energy 

f-con-  which  the  operator  obtains  his  dis-  pulse  has  had  sufficient  time  to  is  available  for  indications  at  the 

g  two  play  of  information  is  shown  in  travel  out  30  miles  (161  microsec-  receiver  after  the  pulse  of  energy 

gether  Fig.  IB  and  1C.)  The  narrow  beam  onds)  and  back  (another  161  micro-  has  traveled  30  miles,  has  been  par- 

atioM  width  needed  is  obtained  by  plac-  seconds).  The  cycle  is  then  re-  tially  reflected  from  an  object,  and 

r  sya-  ing  a  parabolic  reflector  behind  the  peated.  Energy  pulses  are  of  0.5  the  reflection  returned  to  the  re- 


loUiU  th«  troUar.  those  men  watch  the  PPI  search  pattern  All  position  indications  go  to  one  man.  who  brings  an  oircrolt  in  to  a 

wd  the  exponded  precision  indicator  patterns  on  cathode-  sale  landing  throtfgh  log  by  Toice  instructions  alone.  Experience  has 

^  tube  screens,  and  adiust  control  knobs  that  transfer  shown  that  pilots  respond  even  faster  to  Toice  instructions  from  the 
position  indications  to  the  radio  operator  ground  than  to  instruments  they  might  be  watching 


ceiver.  This  performance  may  not 
appear  remarkable  until  one  real¬ 
izes  that  radiated  energy  decreases 
inversely  as  the  distance  squared, 
which  means  that  at  30  miles  there 
is  only  1 /900th  of  the  power  avail¬ 
able  at  one  mile.  Also,  objects  vary 
in  reflection  qualities,  and  no  ob¬ 
ject  reflects  back  more  than  min¬ 
ute  portions  of  the  total  energy  re¬ 
ceived.  This  small  amount  of 
energy  is  then  subject  to  the  same 
decrease  in  strength  on  its  return 
path  as  on  its  radiation. 

The  requirements  for  pulse 
power  output  and  receiver  sensitiv¬ 
ity  are  far  beyond  any  provided  in 
commercial  designs  of  radio  re¬ 
ceivers  and  transmitters  made  to 
date.  The  magnetron,  however, 
provides  r-f  oscillations  modulated 
by  a  pulse  of  approximately  10  to 
15  kilovolts  and  0.5  microsecond  in 
duration,  and  by  beaming  this  en¬ 
ergy  to  the  6  degrees  mentioned 
previously,  enough  energy  is  re¬ 
flected  from  an  object  to  provide 
the  concentration  desired. 

Plan-Position  Indicator 

By  means  of  a  transmit-receive 
switch  the  antenna  is  alternately 
connected  to  the  receiver  and  trans¬ 
mitter  at  a  switching  rate  of  2,000 
times  per  second.  The  echo  pulses 
received  by  the  antenna  are  fed 
through  amplifying  stages  and  dis¬ 
played  on  the  plan-position  indi¬ 
cator.  This  is  a  high-persistence 
cathode-ray  tube  that  displays  at 
its  center  the  transmitted  pulse, 
and  has  an  illuminated  line  from 
the  center  of  the  tube  to  its  outer 
edge  to  display  the  azimuth  of 
search  while  the  receiver  is 
switched  into  the  antenna  circuit. 
The  line  rotates  with  the  tube  cen¬ 
ter  as  its  hub,  but  it  is  actually  a 
stream  of  electrons  which  starts  at 
the  tube  center,  runs  out  to  the 
edge,  and  then  returns  to  repeat 
the  same  procedure  at  the  rate  of 
2,000  times  a  second.  This  fact, 
plus  the  persistence  of  the  tube 
face,  make  the  radial  line  appear 
continuous.  Echoes  show  as  bright¬ 
ened  blobs  of  light. 

The  heart  of  the  complete 
search  system  is  the  synchro¬ 
nizer  which  furnishes  the  modu¬ 
lator,  transmitter,  receiver,  and 
indicators  with  starting  and  stop¬ 
ping  signals. 


Traffic  Control 

Operators  of  the  search  system 
merely  watch  for  targets  on  the  in¬ 
dicator  and,  by  using  the  air- 
ground  communications  equip¬ 
ment  provided,  vector  the  aircraft 
to  the  range  and  bearing  desired. 
This  type  of  information  is  neces¬ 
sary  for  efficient  control  of  air¬ 
craft  approaching  a  field  for  a 
landing  under  instrument  condi¬ 
tions. 

By  means  of  the  GCA  search 
system,  aircraft  can  be  held  at  a 
given  point  and  stacked  in  altitude 
prior  to  landing.  It  serves  to  line 
up  the  aircraft  in  azimuth  with  the 
precision  radar  system  where  the 
actual  let-down  of  the  aircraft  is 
begun. 

Preeitien  Radar  System 

The  precision  radar  system  is 
designed  to  provide  operators  with 
accurate  information  on  azimuth 
headings,  altitude,  and  range  up 
to  10  miles.  For  the  more  precise 
close-in  work  a  two-mile  indica¬ 
tion  is  also  provided.  The  area  of 
coverage  by  the  precision  anten¬ 
nas  is  20  degrees  wide  in  azimuth 
Q5  degrees  to  the  left  of  a  line 
from  the  set  parallel  to  the  run¬ 
way  and  5  degrees  to  the  right) 
and  7  degrees  high  in  elevation 
(6  degrees  above  the  ground  level 
and  1  degree  below).  The  cover¬ 
age  areas  are  shown  in  Fig.  ID 
and  IE. 

Antennas  for  Precision  Scanning 

Two  separate  antenna  systems 
are  used  in  precision  Scanning. 
One,  the  elevation  antenna,  sweeps 
an  area  3  degrees  wide  in  azimuth 
and  7  degrees  in  elevation;  the 
other,  the  azimuth  antenna, 
sweeps  an  area  1.5  degrees  in  ele¬ 
vation  and  20  degrees  wide  in 
azimuth.  Actual  beam  dimensions 
for  the  azimuth  antenna  are  1.5 
degrees  in'  height  and  0.6  degree 
in  width.  The  sweeping  of  the  20- 
degree  azimuth  area  is  accom¬ 
plished  electrically  by  proper  time 
phasing  of  the  energy  feeding  the 
dipoles’^ in  the  horizontal  array. 
The  beam  dimensions  for  the  ele¬ 
vation  antenna  are  3  degrees  in 
width  and  0.4  degree  in  height. 


The  sweeping  ol  the  7-degree  ele¬ 
vation  area  is  also  accomplished 
electrically,  by  proper  phasing  of 
the  energy  feeding  the  dipoles  in 
the  vertical  array. 

The  cross-hatched  rectangular 
area  shown  in  Fig.  ID  is  the  area 
covered  by  both  antennas  as.their 
beams  are  swept  in  elevation  and 
azimuth.  The  proper  time  phasing 
of  the  energy  feeding  the  dipoles 
for  both  the  horizontal  and  verti¬ 
cal  array  is  made  possible  by 
squeezing  and  expanding  the 
waveguide  transmission  line  which 
feeds  the  antennas.  Both  antennas 
are  equipped  with  reflectors  that 
focus  the  radiation  of  pulse  en- 


Antenna  Switching  Sequence 

As  in  the  search  system,  the 
precision  transmitting  antennas 
are  also  used  for  receiving  the  re¬ 
flected  energy.  The  elevation  and 
azimuth  antennas  alternately  are 
switched  from  receive  to  transmit, 
the  switching  rate  being  high  in 
comparison  to  the  squeezing  of 
the  waveguide  which  carries  the 
beam  through  the  sweep  sector. 
Thus,  the  cycle  can  be  explained 
as  follows: 

(1)  Elevation  antenna  energized. 
The  waveguide  is  squeezed  by 
means  of  a  cam  which  lifts  the  ele¬ 
vation  beam  from  minus  1  degree 
to  plus  6  degrees.  At  this  point, 
the  elevation  antenna  becomes  de¬ 
energized  through  the  action  of  an 
r-f  switch  and  the  cam  leaves  the 
elevation  beam  in  its  raised  posi¬ 
tion. 

(2)  Azimuth  antenna  energized. 
The  waveguide  feeding  this  an¬ 
tenna  is  also  squeezed  by  a  cam  ar¬ 
rangement,  which  sweeps  the  azi¬ 
muth  beam  from  plus  15  degrees 
(left)  to  minus  5  degrees  (right). 
The  azimuth  antenna  then  is  de¬ 
energized  and  the  cam  leaves  the 
azimuth  antenna  in  its  extreme 
right  position. 

(3)  Elevation  antenna  deenet' 
gized.  The  elevation  wave  guided 
expanded  to  lower  the  elevati(® 
beam  to  minus  1  degree,  where  the 
antenna  is  deenergized  and  left 
til  the  next  cycle. 

C4)  Azimuth  antenna  de^' 
gized.  The  azimuth  wave  gaide  i* 
expanded  to  reverse  the  sweep  o 
the  beam  (minus  5  degrees  to 
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FIG.  1 — Characteristics  of  microwore  beams  used  in  GCA,  miles,  while  the  precision  indicator  displays  show  the 
and  types  of  patterns  obtained  on  the  scopes.  The  PPl  relation  of  the  aircraft  to  the  correct  landing  path  in  both 
indicator  display  shows  positions  of  all  aircraft  within  30  horizontal  (azimuth)  and  vertical  (elevation)  directions 


15  degrees),  where  the  antenna  is 
deenergized  and  left  until  the  next 
cycle. 

Shifting  of  Precision  Beams 

By  using  the  above  process,  the 
system  requires  only  one  mag¬ 
netron  tube,  which  is  pulsed  at  a 
much  higher  rate  than  it  takes  to 
complete  a  half  of  the  above  cycle. 
To  achieve  accurate  resolution  of 
signals  this  magnetron  oscillates 
in  the  shf  band.  Together  with  the 
beam  width  obtained,  it  provides 
an  accuracy  of  approximately  five 
feet  within  one  mile  range.  In  this 
manner,  the  area  of  the  elevation 
beam  (3  degrees  wide  and  7  de¬ 
crees  high)  and  the  azimuth  beam 
(1.5  degrees  high  and  20  degrees 
Wide)  is  receiving  a  high  concen- 
hation  of  radar  pulses.  The  eleva¬ 
tion  beam  can  be  shifted  in  azi¬ 
muth  to  locate  aircraft  and  the 
azimuth  beam  moved  in  elevation 
to  locate  any  aircraft  within  the 
area  7  degrees  high  by  20  degrees 
^de.  This  shifting  is  done  me¬ 
chanically  by  servo-mechanisms 
^nnecting  the  antennas  and  the 
•adicators  so  that  the  operators 
®ay  direct  the  beam  sweeps  to  the 
proper  point  of  contact. 


Indicator  Displays 

Since  the  major  components  of 
the  search  and  precision  system  are 
identical  in  function,  the  only  ma¬ 
jor  difference  to  be  explained  is  the 
method  of  display  of  information  on 
the  cathode-ray  tubes-  Both  azi¬ 
muth  and  elevation  information  is 
provided  on  the  indicators,  together 
with  ranges. 

A  main  feature  of  this  develop¬ 
ment  is  the  expanded  partial-indi¬ 
cation  display  used.  Each  tube  has 
the  sweep  center  not  in  the  middle 
but  on  the  outer  extremity  of  the 
tube  face,  with  the  sector  (20  de¬ 
grees  wide  on  the  azimuth  tube 
and  7  degrees  high  on  the  eleva¬ 
tion  tube)  expanded  across  the 
tube.  The  sweep  applied  to  the  in¬ 
dicators  is  synchronized  with  the 
sweeping  of  the  precision  antennas. 
Upon  completion  of  the  sweep  cycle 
of  the  antennas  the  proper  indi¬ 
cator  sweep  line  is  blanked  out  elec¬ 
trically  until  the  cycle  is  reversed 
and  starts  again.  The  coverage 
area  provided  on  the  indicators  is 
illustrated  in  Fig.  IF, 

By  means  of  tracking  cursors  fol¬ 
lowing  the  aircraft  blip,  electrical 
meters  record  the  azimuth  error 
in  degrees  and  the  elevation  devia¬ 


tion  in  feet  with  respect  to  the  cor¬ 
rect  approach  line  and  angle.  This 
information  is  then  relayed  over 
the  communication  system  to  the 
pilot  and  the  proper  corrections 
made  in  heading  and  rate  of  de¬ 
scent. 

Summary 

The  search  and  precision  radar 
systems,  the  air-ground  communi¬ 
cations  facilities,  and  the  selective 
intercommunications  system  be¬ 
tween  operators  enable  the  GCA 
controller  to  give  positive,  accurate 
data  on  an  aircraft’s  range  and 
bearing  from  the  airfield.  In  addi¬ 
tion,  the  pilot  is  given  altitude, 
range,  and  bearing  information  in 
the  last  ten  miles  of  the  approach 
which  enables  him  to  bring  the  air¬ 
craft  to  a  point  where  a  visual  land¬ 
ing  can  be  made. 

The  Army  and  Navy  in  less  than 
one  year  of  operation  of  this  elec¬ 
tronic  system  have  saved  many 
planes  that  would  otherwise  have 
been  ditched.  GCA  will  no  doubt 
be  improved  by  further  research 
and  development.  It  promises  to 
eliminate  that  ultimate  danger  to 
flying,  inability  to  land  at  the  air¬ 
port  of  destination. 
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Radar 

Specifications 


The  significance  of  new  technical  terms  and  constants,  used  to  specify  the  performance 
of  a  radar,  is  outlined  and  illustrated  by  an  extensive  tabulation  of  Signal  Corps  equip, 
ment  employing  carrier  frequencies  from  110  to  10,000  me 


Now  THAT  TECHNICAL  DETAILS 
of  radar  equipment  are  being 
released,  engineers  not  previously 
familiar  with  the  art  find  them¬ 
selves  confronted  with  a  bewilder¬ 
ing  array  of  new  terms  and  con¬ 
stants,  knowledge  of  which  is 
essential  in  estimating  and  compar¬ 
ing  the  virtues  of  different  equip¬ 
ments.  It  is  the  purpose  of  this 
survey  to  explain  these  new  tech¬ 
nical  specifications. 

Basically,  radar  specifications  re¬ 
late  to  the  performance  of  the  gear, 
that  is,  the  maximum  distance  at 
which  a  given  target  may  be  de¬ 
tected,  and  the  accuracy  and  con¬ 
tinuity  with  which  its  position  may 
be  specified.  The  maximum  dis¬ 
tance  is  determined  primarily  by 
the  pulse  specifications  and  receiver 
sensitivity.  The  accuracy  of  posi¬ 
tion  is  determined  by  the  angular 
width  of  the  radiated  beam  and  the 
precision  of  timing  of  the  radar 
echo.  The  continuity  of  following 
the  target  depends  on  the  number 
of  contacts  per  minute  between  ra¬ 
diated  beam  and  target.  Each  of 
these  relationships  is  discussed  in 
the  following  paragraphs. 

Pult*  SpecificatioRf 

Among  the  constants  which  de¬ 
termine  the  maximum  distance  at 
which  a  radar  can  detect  a  target 
are  the  pulse  specifications,  that  is, 
the  carrier  frequency,  peak  power, 
and  duration  (width)  of  the  trans¬ 
mitted  pulses.  These  quantities  are 
contained  in  the  radar  equation, 
which  specifies  the  maximum  range 
of  detection  .  in  terms  of  equip¬ 
ment  constants.  This  equation  has 
already  been  derived  in  these 
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pages*,  to  which  the  reader  is  re¬ 
ferred  for  a  detailed  statement  of 
underlying  principles.  The  form  of 
the  equation  pertinent  to  this  dis¬ 
cussion  is 

Here  is  the  maximum  distance, 
in  free  space,  at  which  a  target  of 
area  p  square  meters  can  be  seen. 
The  pulse  specifications  are  the 
peak  power  P,  in  watts,  the  pulse 
width  d  in  seconds,  and  the  oper¬ 
ating  wavelength  X  in  meters.  The 
other  factors  of  interest  are  the 
area  A  in  square  meters  of  the  re¬ 
flector  which  forms  the  radiated 
beam,  and  the  noise  figure  of  the 
receiver  n,  expressed  as  a  ratio 
relative  to  the  minimum  theoretical 
noise,  kt^f,  where  A/  is  the  band¬ 
width  of  the  receiver  in  cps.  The 
constants  kT  are  equal,  at  room 
temperature,  to  4  x  10’“  watts  per 
cycle  of  bandwidth.  Using  Eq.  1  it 
is  possible  to  predict  the  range  per¬ 
formance  of  a  radar  if  the  pulse 
specifications,  as  well  as  the  reflec¬ 
tor  area  and  receiver  noise  figure, 
are  known.  The  maximum  range 
depends,  of  course,  on  the  area  of 
the  target  p.  For  a  medium  bomber 
this  figure  is  approximately  50 
square  meters. 

Two  other  aspects  of  the  pulse 
are  of  interest.  First,  the  pulse 
width  represents  the  time  during 
which  the  receiver  cannot  receive 
echoes  because  it  is  blocked  by  the 
transmitter.  Consequently  echoes 
from  nearby  targets,  arriving 
while  the  transmitted  pulse  is  still 
leaving  the  radiator,  cannot  be  per¬ 
ceived.  The  pulse  width  thus  sets 


a  lower  limit  to  the  minimum  range 
of  detection.  Other  factors,  partic¬ 
ularly  recovery  of  the  receiver  cir¬ 
cuits,  may  prolong  the  inactive  time 
beyond  this  lower  limit. 

At  the  other  end  of  the  scale, 
the  pulse  rate  determines  the  maxi¬ 
mum  detection  range.  This  follows 
since  the  interval  between  pulses, 
during  which  echoes  may  be  per¬ 
ceived,  is  the  inverse  of  the  pulse 
rate.  Thus  the  lower  the  pulse 
rate,  the  longer  the  interval  and 
the  greater  the  distance  at  which 
targets  may  be  perceived,  within 
the  limits  of  the  transmitter  power 
and  receiver  sensitivity.  If  a  high 
pulse  rate  is  used,  distant  targets 
may  still  be  perceived,  but  the 
echoes  may  arrive  not  in  the  first 
interval  between  pulses  but  in  some 
later  interval.  In  this  event  an 
ambiguity  exists,  since  one  cannot 
be  certain  whether  the  echo  inter¬ 
val  is  that  shown  on  the  indicator, 
or  longer  by  some  multiple  of  the 
pulse  interval.  In  general,  radars 
intended  for  long-distance  detec¬ 
tion  employ  low  pulse  rates. 

Radiator  Spacificatiens 

The  precision  of  detecting  the 
position  of  the  target  in  azimuth 
(horizontal  angle)  and  elevation 
(vertical  angle)  rests  fundamen¬ 
tally  on  the  size  of  the  radiated 
beam.  The  larger  the  reflector  and 
the  shorter  the  wavelength,  the  nar¬ 
rower  the  beam  and  the  higher  the 
angular  precision.  The  angular 
width  of  the  beam  is 

6  3«  — radians 
V4A/x 

where  A  is  the  area  of  the  reflector 
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In  equation  form 

fr  ^  5^r/b  (4) 

It  is  evident  that  the  higher  the 
rate  of  scanning  and  the  narrower 
the  beam  width,  the  higher  must 
be  the  pulse  rate.  As  a  numerical 
example,  consider  the  wide-beam 
slow-scanning  SCR-270  early  warn¬ 
ing  radar,  which  has  a  beam  width 
of  28  degrees  in  azimuth  and  scans 
in  azimuth  at  1  rpm  or  360/60  = 

6  degrees  per  second.  The  28-de¬ 
gree  beam  thus  moves  through  its 
own  width  in  about  five  seconds. 
The  pulse  rate  is  621  per  second, 
so  in  five  seconds  some  3100  pulses 
are  radiated,  and  each  point  in  the 
scanned  space  receives  this  large 
number  of  pulses. 

In  contrast,  consider  the  AN/ 
MPG-1,  a  narrow  beam,  rapid-scan¬ 
ning  set.  This  radar  scans  in  azi¬ 
muth  at  a  rate  of  160°  per  second 
with  a  beam  width  in  azimuth  of 
In  most  cases  it  is  possible  to  the  number  of  pulses  radiated  while  0.6  degrees.  The  scanning  thus 
determine  the  angle  to  the  target  the  beam  moves  over  the  target,  occurs  at  a  rate  of  about  0.004  sec- 
to  a  small  fraction  (say  i  to  1/10)  and  the  number  of  contacts  per  ends  per  beam  width.  The  pulse 
of  the  beam  width.  When  conical  minute  between  beam  and  target,  rate  while  tracking  is  4098  per 
scanning  (described  in  the  article  The  first  aspect  is  simply  an-  second,  so  0.004  x  4098  =  16  pulses 
on  the  SCR-584,  beginning  on  page  alyzed.  Consider  a  beam  of  angular  are  radiated  while  the  beam  passes 
104  of  this  issue) ,  the  angular  ac-  width  b  radians,  scanning  at  an  through  its  own  width.  This  num- 
curacy  can  be  refined  to  a  few  angular  rate  of  r  beam  widths  per  ber  is  in  excess  of  the  minimum 
hundredths  of  the  beam  width.  second.  Then  the  beam  moves  value  (five  pulses)  previously 
The  accuracy  of  timing  the  radar  through  an  angle  equal  to  its  own  stated.  When  the  lower  pulse  rate 
echoes,  which  determines  the  pre-  width  in  b/r  seconds.  In  that  time  (used  for  searching)  of  1024  pulses 
cision  of  the  range  coordinate,  de-  at  least  one,  and  preferably  five  or  per  second  is  used,  only  four  pulses 
pends  on  many  factors  in  the  timer  more  pulses,  must  be  radiated.  If  are  radiated  and  this  is  somewhat 
and  indicator  design,  so  it  is  gen-  less  than  one  pulse  is  radiated  in  below  at  the  lower  limit, 
erally  stated  as  an  overall  per-  that  time,  a  point  in  space  may  be  The  other  aspect  of  scanning  is 
formance  figure.  Outstanding  in  moved  over  without  a  pulse  hitting  frequent  contact  between  beam  and 
this  respect  is  the  performance  of  it,  and  a  target  at  that  point  will  target.  When  a  target  is  detected 
the  SCR-545  and  SCR-684,  both  of  remain  undetected.  If  five  or  more  and  attention  can  be  restricted  to 
which  can  determine  range  accu-  pulses  are  radiated  in  that  time,  it  alone,  it  is  possible  to  suspend 
rately  to  plus  or  minus  15  yards,  several  pulses  will  hit  the  target  the  search  and  concentrate  on  the 
This  is  equivalent  to  a  timing  ac-  and  the  effect  of  the  echo,  inte-  particular  target  in  question.  But 
curacy  of  the  order  of  0.06  micro-  grated  on  the  cathode-ray  screen,  in  early  warning  activities  it  is 
second.  This  high  performance  is  will  be  sufficient  to  cause  full  screen  necessary  to  maintain  a  watch  on 
required  in  a  radar  intended  to  brilliance.  It  follows  that  the  several  targets  simultaneously,  and 
control  gun-fire,  since  it  permits  pulses  must  be  radiated  at.  a  rate  to  anticipate  the  appearance  of  new 
the  fuze  of  the  shell  to  be  set  to  of  5r/b  per  second,  or  at  a  higher  targets  at  all  times.  In  such  cases 

cause  it  to  explode  at  the  target,  rate,  if  each  point  in  the  scanned  search  cannot  be  suspended,  and 

In  early  warning  radars,  and  those  space  is  to  receive  sufficient  pulses  continuity  of  following  the  target 

used  to  control  searchlights,  such  to  cause  a  clearly  discernible  echo,  then  depends  on  frequently  recur¬ 

ring  contacts  with  the  target.  The 
SCR-270  scans  the  horizon  at  one 
rpm,  and  the  target  information  is 
thus  renewed  once  every  minute. 
The  persistence  of  the  cathode-ray 
screen  is  employed  to  store  the 
information  over  the  one-minute 
interval  so  the  motion  of  the  target 
can  be  followed  from  one  scan  to 
the  next.  But  if  the  target  is  close. 
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MORE  TO  COME 

Th«  spceificatioRt  prescatvd  here  are  those  of  greaad-botod  tots 
•■ployed  for  the  nett  port  by  the  Arny  Groead  Forces  for  dotoctioe 
of  narine  oed  aircraft  targets  aid  gaaliro  control. 

Airborne  and  sbipberne  radars  have  not  yet  boon  doclattlfied. 
Slallar  Information  on  them  will  be  presented  as  soon  at  It  It 
available 


in  square  meters  and  X  is  the  oper¬ 
ating  wavelength  in  meters. 

It  is  evident  that  the  beam  width 
is  intimately  tied  up  with  the  fac¬ 
tors  A  and  X  which  have  previously 
appeared  in  the  equation  for  maxi¬ 
mum  range.  This  is  true  because 
as  the  beam  becomes  smaller,  the 
energy  density  in  the  beam  in¬ 
creases  for  a  given  transmitter 
power,  and  hence  the  range  in¬ 
creases.  This  effect  is  often  stated 
in  terms  of  the  radiator  gain,  that 
is,  the  ratio  of  the  energy  density 
actually  present  along  the  axis  of 
the  beam  to  the  energy  density 
which  would  be  produced  by  the 
same  power  feeding  an  isotropic 
(broadcast)  radiator.  The  equa¬ 
tion  for  gain  is 

4— j 

G,  =  -^  =  (3) 

where  A,  X  and  b  are  as  previously 
defined. 


precision  is  not  required.  Thus  the 
SCR-270  early  warning  radar  has 
an  accuracy  of  8000  yards,  and  the 
AN/TPL-1  searchlight  set  an  ac¬ 
curacy  of  200  yards. 

Scanning  Specifications 

Continuity  in  following  the  tar¬ 
get  depends  on  the  scanning  con¬ 
stants  of  the  radar,  that  is,  the 
rates  at  which  the  radiated  beam  is 
moved  in  space  in  searching  for 
and  following  the  target.  Two  as¬ 
pects  of  scanning  are  of  interest: 
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or  moving  fast,  it  cannot  be  fol-  horizontally,  as  previously  de-  ous  contact  with  the  target  is  re¬ 
lowed  from  one  scan  to  the  next  if  scribed,  but  superimposed  on  the  quired  under  those  conditions  the 

a  minute  of  time  intervenes.  For  horizontal  motion  is  a  vertical  tilt  azimuth  scanning  rate  must  be  in- 
followi^g  nearby  fast-moving  tar-  at  a  slow  rate,  which  causes  a  point  creased,  to  cover  many  turns  of  the 
gets,  the  beam  must  rotate  at  a  on  the  radar  beam  to  describe  a  helix  in  a  brief  time.  The  limit  in 
faster  rate.  The  SCR-584  used  for  helix.  The  angular  distance  between  the  azimuth  rate  is  generally  set  by 
antiaircraft  fire,  scans  the  horizon  the  turns  of  the  helix  is  less  than  the  strength  of  the  scanning  mount 
at  six  rpm,  making  contact  with  the  the  beam  width,  so  that  all  points  which  may  jam  or  shatter  due  to 
target  six  times  as  often  as  the  in  space  are  covered  during  the  unbalance  stresses  if  rotated  at  too 

SCR-270.  The  AN/MPG-1  scans  a  scan.  The  same  requirement  gov-  high  a  speed. 

10-degree  sector  in  0.0625  second,  erns  the  pulse  rate  as  in  circular 

giving  substantially  continuous  cov-  scanning,  namely  at  least  five  pulses  Indicator  Types 

erage .  must  be  radiated  while  the  beam  The  tabulation  lists  the  types  of 

When  it  is  necessary  to  use  a  rotates  through  its  own  width,  indicators  used.  Type  A  refers  to 

narrow  beam  (for  precision)  and  When  helical  scanning  is  employed,  a  presentation  very  similar  to  that 

to  search  in  elevation  as  well  as  in  the  contacts  with  the  target  are  cut  of  a  test  oscilloscope,  in  which  the 

azimuth  for  targets,  the  simple  cir-  down  by  approximately  the  number  c-r  spot  moves  horizontally  at  con- 

cular  scan  just  described  must  be  of  turns  in  the  helix,  relative  to  stant  speed,  measuring  the  echo 

expanded  into  a  helical  scan.  In  those  made  in  circular  scanning  at  interval,  and  is  deflected  vertically 

helical  scanning  the  beam  rotates  the  same  azimuth  rate.  If  continu-  by  the  transmitted  pulse  and  the 


TECHNICAL  SPECIFICATIONS  OF 

REPRESENTATIVE 

Type  Number 

SCR-268 

SCR-516 

SCR-270 

AN/TPS-3 

5CR-545 

Primary  Function 

Searchlight 
and  gun  control 
(mobile) 

Early  warning  Early  warning 
against  air-  against  air¬ 
craft  (mobile)  craft  (mobile) 

Light  weight 
for  search  and 
tracking  (mobile) 

Search  (s)  and  track  (t) 
for  AA  fire-control 
(mobile) 

Size,  Weight 

Two  trailers; 
28,850  lb 

Same  as 
SCR-268 

3  trucks  and 
trailer; 
81,400  lb 

Air-transportable; 
1340  lb 

2  trucks  and  trailer; 
71,460  lb 

Carrier  Frequency 
(me) 

195-215 

205 

110 

600 

205  (s) 

3000  (t) 

Wavelength  (X)  (cm) 

140-154 

146 

270 

50 

146  ($) 

10  (t) 

Peak  Power  (Pi) 
(kw) 

50-75 

100 

100-300 

200 

200  (s) 

350  (t) 

Pulse  Width  (d) 
(microseconds) 

5-9 

5-8 

10-30 

1.5 

1 

Pulse  Rate  (fr) 

(PPS) 

4098 

1366 

.  621 

200 

480 

Radiator  Type,  Size, 
Gain  (Go) 

Three  mattresses; 
100 

Same  as 
SCR-268 

4x9  mattress; 
140 

10-ft  paraboloid; 
220 

4x4  mattress  (s)  60; 
57-in.  parab.  (t)  1300 

Types  of  Scan 

Manual  track  in 
azimuth  and  elev. 

Manual 

search 

Circular 

search 

Circular 

search 

Helical  search, 
conical  track 

Beam  Width  (b) 
(degrees) 

12  az., 

9  el. 

12  az., 

9  el. 

28  az., 

10  el. 

12.5  az., 

11.5  el. 

25  (s), 

5  (t) 

Horizontal  Scanning 
Rate  (rpm) 

Manual 

Manual 

1 

6 

5 

Receiver  Noise  (n) 
(db  above  ktAf) 

14 

14  . 

12 

11 

7(s), 

-  22(0 

Receiver  Bandwidth 

(Af)  (me) 

1.5 

1.5 

1.5 

1.8 

1.25  (s), 

5  (t) 

Indicators 

3  type-A 

3  type-A 

1  type-A 

1  type-A, 

1  type-PPI 

3  type-A 

Maximum  Range 
(rmax)  on  Bombers  at 
10,000  Feet  (miles) 

23 

68 

80-120 

100 

34  (s), 

16  (t) 

Minimum  Range 
(yd) 

3000 

3000 

10,000 

10,000 

1100  (s), 

500  (t)  _ 

Range  Accuracy 
(yd) 

200 

500  . 

8000 

4000 

150  (s), 

15  (t) _ 

Angular  Accuracy 
(degrees) 

1.1 

3 

4 

2 

6  (s), 

0.17  (t) 
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echo.  The  time  between  the  two  is 
a  measure  of  the  range.  Type  J  is 
similar,  except  that  the  trace  is 
circular,  about  the  periphery  of  the 
tube,  rather  than  linear.  Type  PPI 
has  been  described  elsewhere  in  this 
and  previous  issues;  it  produces  a 
map-like  indication  by  radial  de¬ 
flection  from  the  center  of  the  tube, 
the  deflection  keeping  step  with  the 
azimuth  rotation  of  the  radiated 
beam.  Type  B  presents  range  in¬ 
formation  vertically  and  azimuth 
information  horizontally,  in  rect¬ 
angular  coordinates,  and  is  thus  a 
distorted  portion  of  a  PPI  picture. 
Tube  sizes  vary  from  3-inch  (SCR- 
584  J-scopes)  to  12-inch  (SCR- 
270  PPI).  Most  A-scopes  are  five- 
inch  tubes  and  PPI’s  are  typically 


about  seven  inches  in  diameter. 

The  sets  described  here  cover  the 
gamut  of  radio  frequency  from  110 
me  to  10,000  me  (270  eentimeters  to 
3  eentimeters  wavelength).  The 
peak  power  employed  varies  from 
50  to  350  kw.  These  are  typical 
figures,  although  higher  powers 
have  been  used  in  early-warning 
sets  employed  by  the  Air  Forces 
and  the  Navy.  In  general,  the  beam 
widths,  pulse  rates  and  scanning 
rates  will  be  found  consistent  with 
the  requirements  previously  stated. 
Moreover,  the  maximum  ranges 
quoted  are  generally  consistent 
with  the  radar  equation,  when  the 
indicated  constants  are  substituted. 
One  major  difference  should  be 
stated,  however.  Some  of  the  maxi¬ 
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mum  ranges  given  are  those  which 
occur  when  the  radar  beam  is  partly 
reflected  from  the  surface  (sea  or 
ground)  and  partly  transmitted 
directly  to  the  target.  Constructive 
interference  of  the  two  waves  may, 
in  ideal  circumstances,  double  the 
maximum  range  predicted  by  the 
radar  equation.  Destructive  inter¬ 
ference,  under  the  same  circum¬ 
stances,  may  similarly  reduce  the 
maximum  range  to  zero  miles. 
Hence  a  wide  variety  of  possible 
maximum  ranges  exists,  depending 
on  the  conditions  of  measurement. 
The  radar  equation  gives  an  index 
to  average  performance. — ^D.G.P. 

Reference 

(1)  Fink,  D.  G.,  The  Radar  Equation, 
Electkomcs,  p  1)2,  Apr.  1945. 
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SCR-547 

SCR-582/682 

SCR-584/784 

AN/TPL-1 

AN/MPG-1 

Type  Number 

□ckd) 

itrol 

Range  finder  for 
AA  fire^ontrol 
(mobile) 

Coastal  search 
for  ships  and 
planes  (fixed) 

Search  (s)  and  auto¬ 
matic  track  (t)  for 
AA  fire-control 
(mobile) 

Light  weight 
searchlight 
control  (mobile) 

Seacoast  fire-control 
against  marine 
targets  (mobile) 

Primary  Function 

oiltr; 

2  trucks  and 
trailer;  49,487  lb 

3359  lb  (582); 
13,640  lb  (682) 

Trailer,  20,000  lb 
(584);  12,000  lb 
(784) 

Trailer; 

4205  lb 

Trailer; 

28,000  lb 

Size,  Weight 

2720-2890 

2800 

2700-2900 

2700-2900 

10,000 

(me) 

10 

10.7 

10-11 

10-11 

3 

Wavelength  (X)  (cm) 

80 

30  (582) 

225  (682) 

300 

200 

60 

Peak  Power  (Pt) 
(kw) 

0.5 

1 

0.8 

1 

1  (») 

0.25  (t) 

Pulse  Width  (d) 
(microseconds) 

4098 

500  (582) 

420  (682) 

1707 

400 

1024  (s) 

4098  (t) 

Pulse  Rate  (fr) 

(PPS) 

s)  60; 

\)  1300 

2  57-inch 
parab.;  5000 

4-ft  paraboloid; 
800-900 

6-ft  paraboloid; 
offset  dipole;  1200 

4-ft  paraboloid; 
860 

Schwarzchild  rapid- 
scanner;  12,000 

Radiator  Type,  Size, 
Gain  (Go) 

rch, 

ck 

Range  only, 
optical  tracking 

Circular 

search 

Helical  search, 
conical  track 

Helical  search, 
conical  track 

Circular  search;  also 
10**  sector;  track 

Types  of  Scan 

3.8 

6 

4  (7  when  spinning) 

10 

0.6  az., 

3  el. 

Beam  Width  (b) 
(degrees) 

Manual 

10-20 

6 

7.25 

160Vsec 

Horizontal  Scanning 
Rate  (rpm) 

_ 

18  (582), 

14  (682) 

15 

18.5 

17 

Receiver  Noise  (n) 
(db  above  ktAf) 

t 

6 

1.5  (582), 

2  (682) 

1.7 

1.8 

10 

Receiver  Bandwidth 

(Af)  (me) 

K 

f  type-A 

1  type-A, 

1  type-PPI 

2  type-J, 

1  type-PPI 

3  type-A, 

1  type-PPI 

2  type-B, 

1  type-PPI 

Indicators 

),  * 

1 _ _ 

12 

45  (582), 

140  (682) 

34  (s), 

18  (t) 

34 

28  (battleship) 

Maximum  Range 
(riMDc)  on  Bombers  at 
10,000  Feet  (miles) 

300 

1000  (582), 
500  (682) 

500 

500 

— 

Minimum  Range 
(yd) 

f 

25 

2  per  cent 

15 

200 

— 

Range  Accuracy 
(yd) 

) 

2 

1  (s), 

0.06  (t) 

1  (s), 

0.5  (t) 

Angular  AccurcKy 
(degrees) 

jtronics 
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Dielectric  HEATING 


By  DOUGLAS  VENABLE 

Industrial  Electronics  Division 
Westinghouse  Electric  Oorp. 
Baltimore,  Md. 


Dielectric  heating  is  today 
opening  many  new  fields  in 
industry,  and  speeding  up  many  old 
processes.  Materials  such  as  rayon, 
wood,  foeds,  and  plastics  are  being 
dried;  plastics  and  rubber  are  be¬ 
ing  cured;  wood  and  plastics  are 
being  bonded  one  to  another  and  to 
metals.  Greater  production  rates 
have  been  attained  in  the  molding 
or  forming  of  plastic  preforms. 
Even  some  cooking  of  foods  is  be¬ 
ing  done. 

To  best  make  use  of  high-fre¬ 
quency  power  for  industrial  heat¬ 
ing  applications,  it  is  necessary  that 
the  manufacturer  and  producer  of 
dielectric  materials,  who  may  use  or 
contemplate  using  high-frequency 
power,  have  an  understanding  of 
the  fundamentals  of  dielectric  heat¬ 
ing. 


Molecular  Dipoles 

If  one  were  to  examine,  by  some 
microscopic  means,  the  molecules  of 
a  dielectric  which  are  immersed  in 
an  electrodynamic  field,  he  might 
well  appreciate  the  generation  of 
heat  within  the  dielectric.  At  some 
time  when  the  electric  field  is 
zero,  a  molecule  might  be  seen  to 
have  its  center  of  postive  charges 
and  its  center  of  negative  charges 
coincident,  or  he  may  see  these  cen¬ 
ters  displaced  a  given  distance  rela¬ 
tive  one  center  to  the  other.  This 
latter  molecule  is  called  a  perma¬ 
nent  molecular  dipole. 

The  orientation  of  the  permanent 
molecular  dipole  would  necessarily 
be  a  function  of  the  properties  of 
the  molecule  of  the  dielectric  as  well 
as  the  history  of  the  molecule.  The 
individual  positive  and  negative 
charges  are  being  held  in  place  by 
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The  r-f  generator  ert  the  right  euppliee  heat  energy  for  bonding  plywood  in  the 
preM,  a  typical  application  of  dielectric-heating  equipment 


very  appreciable  forces  so  that 
their  resultant  centers  are  coinci¬ 
dent  or  permanently  displaced  (as¬ 
suming  zero  external  electric  field), 
even  though  the  electrons  of  the 
molecule  are  very  active.  As  the 
electric  field  changes,  these  centers 
of  positive  and  negative  charges 
might  be  seen  to  be  displaced  rela¬ 
tive  one  to  another  forming  induced 
dipoles  whose  axes  are  parallel  to 
the  electric  field. 

Power  Density 

The  permanent  dipoles  will  be  in¬ 
fluenced  by  a  torque  tending  to 
rotate  them  until  their  axes  are 
parallel  to  the  electric  field.  An 
added  displacement  may  also  take 
place  between  the  electrical  centers 
of  the  permanent  dipoles.  In  so 
displacing  the  centers  and/or  caus¬ 
ing  a  rotation  of  permanent  dipoles, 
work  is  done,  for  work  is  simply  de¬ 
fined  as  the  overcoming  of  resist¬ 
ance  through  distance. 

Since  power  is  the  time  rate  of 


doing  work,  the  power  absorbed  by 
a  dielectric  from  an  electrodynamic 
field  in  which  the  dielectric  is  im¬ 
mersed  is  some  function  of 
the  time  rate  of  change  of  the  elec¬ 
tric  field.  Thus,  the  energy  ab¬ 
sorbed  per  unit  time  may  be  con¬ 
sidered  a  function  of  frequency. 
Heat  power  generated  within  a 
dielectric  because  of  hysteresis  may 
be  thought  of  as  the  time  rate  of 
energy  required  to  produce  molecu¬ 
lar  deformation  and  rotation. 

It  may  be  shown  for  practical 
purposes  that 

P,  =  1.4/ ^i*e"  watts  per  cu  in.  (1) 
where  /  =  Frequency  in  megacycles 

Ex  =  Vol^e  gradient  in  kilovolts 

per  inch 

e"  =  Loss  factor  =  product  rf. 
electric  constant  e'  and  po** 
factor 

This  equation  indicates  that  the 
power  density  is  directly  prop<^' 
tional  to  the  frequency,  /.  Assum¬ 
ing  the  loss  factor,  e",  and  voltap 
gradient.  Ex,  to  remain  constant, 
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|To  utilize  industrial  dielectric  heating  efficiently,  the  basic  theory  of  the  technique  must 
be  considered.  Power  requirements,  thermal  losses,  characteristics  of  the  load,  and  types 
of  networks  for  matching  the  load  to  the  oscillator  are  discussed 


is  clear  that  the  heat  energy  gener- 
ited  in  a  dielectric  increases  as  the 
frequency  increases.  For  a  constant 
frequency  and  loss  factor,  e",  the 
heat  generated  in  the  dielectric  is 
proportional  to  the  square  of  the 
voltage  gradient,  Et. 

The  loss  factor,  e",  is  made  up 
of  two  factors,  the  dielectric  con¬ 


stant  and  the  dielectric  power 
factor.  Both  of  these  may  vary 
with  a  change  in  frequency,  with 
moisture  content,  temperature  and 
pressure.  Therefore,  during  a  heat¬ 
ing  process,  the  heat  generated  may 
not  be  uniform  with  time  because 
of  changing  properties.  Any  change 
in  the  loss  factor  will  involve  a 


change  in  the  impedance  of  the  load 
and  therefore  a  voltage  and  current 
change. 

A  careful  study  of  the  problem 
should  be  made  at  the  particular  in¬ 
stallation.  Thus,  consideration  can 
be  made  of  the  initial  conditions 
such  as  (1)  the  particular  set-up 
that  will  be  used  in  order  to  ac¬ 
count  for  stray  and  mutual  react¬ 
ances,  (2)  the  load  properties,  mois¬ 
ture  content  and  initial  tempera¬ 
ture,  and  (3)  humidity  which  often 
limits  the  desired  electrode  voltage. 
Equation  1  is  sufficiently  accurate 
for  making  estimations  and  is  used 
here  for  that  purpose. 

Determining  Losses 

The  thermal  power  requirements 
may  be  specified  by  the  general  heat 
equation  (neglecting  thermal 
losses) 

P  =  17 .6  me  AT  watts  (2) 

where  m  =  lb  of  material  heated  per  minute 
c  =  Specific  heat 
AT  =  Temperature  rise  F 

In  some  dielectric  heating  work, 
thermal  losses  such  as  convection, 
radiation,  and  conduction  should  be 
considered.  The  conduction  loss  is 
rather  complicated,  especially  in  the 
use  of  presses,  and  should  be  con¬ 
sidered  as  an  individual  problem. 
The  convection  and  radiation  losses 
may  be  considered  more  general. 
The  curve  of  Fig.  1  indicates  ap¬ 
proximately  the  radiation  losses  for 
surfaces  whose  relative  emissivity 
is  unity.  The  radiated  power  is  pro¬ 
portional  to  the  relative  emissivity 
of  the  surface ;  therefore,  blackbody 
radiation  (unity  relative  emissiv¬ 
ity)  times  the  relative  emissivity 
of  the  surface  will  indicate  the  radi¬ 
ated  losses.  Tables  of  the  relative 
emissivity  of  various  surfaces  may 
be  found  in  handbooks. 

The  curves  of  Fig.  1  indicate  the 
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trode  voltage  is  assumed,  be 
based  on  available  voltage  and  el 
trode  assembly.  Then  the  requi 
frequency  in  me  may  be  determii 


Equation  4  determines  the  re¬ 
quired  frequency  for  an  estimated 
maximum  electrode  voltage.  If 
is  a  maximum,  the  frequency  f 
may  be  increased,  thus  requiring  i 
decrease  in  Ei. 


Causes  of  Nenuniform  Htatliy 

Generally,  a  frequency  range  of 
from  2  to  200  megacycles  is  used  io 
dielectric  heating  processes.  In  se¬ 
lecting  frequency,  consideratioB 
must  be  made  for  the  allowabk 
voltage  gradient  the  dielectric  me¬ 
dia  will  withstand  at  various  fre 
quencies  as  well  as  creepage  alon? 
the  surface  of  the  dielectric  be¬ 
tween  electrodes.  Once  the  voltage 
gradient  has  been  chosen,  the  de¬ 
sired  power  density  and  the  dielec¬ 
tric  properties  of  the  materia! 
specify  the  required  frequency. 

Another  matter  of  importance  tc 
consider  relative  to  the  frequency 
choice  is  the  geometry  of  the  load 
The  electrodes  act  as  open-circuited 
electric  lines.  If  these  lines  are  long 
comparable  to  the  wavelength,  ap- 
voltage  nonuniformity 


FIG.  2 — ^Batic  circuit  of  2-kw  oscillator  for  dielectric  heating 


radiation  losses  of  a  blackbody  and  Three  application  problems  are 
convection  losses  for  a  particular  considered  here.  The  first  is 

temperature  assuming  the  ambient,  the  determination  of  the  available 
Tj,  is  75  F.  To  give  the  true  radia-  power  density  for  a  given  fre- 
tion  loss,  the  blackbody  radiation  quency,  voltage  gradient,  and  loss 

should  be  multiplied  by  the  relative  factor.  This  may  be  determined 

emissivity  of  the  surface.  By  use  from  Eq.  1. 
of  these  curves  or  by  substituting 
the  temperature  values  into  the 
equations,  the  losses  may  be  deter¬ 
mined. 

For  accurate  determination  of 
radiation  and  convection  losses, 
these  curves  should  be  integrated 
over  the  temperature  range  of  the 
load-heating  cycle.  Graphical  inte¬ 
gration  is  sufficiently  accurate  for  Assume  that  a  fixed-frequency 
most  purposes.  Over  very  short  dis-  oscillator  is  to  be  applied  to  a  load, 
tances,  the  curves  may  be  assumed  The  material  specifies  the  loss  fac¬ 
to  be  straight  lines  and  an  average  tor  e",  at  a  frequency  /.  To  gen- 
made  of  the  sum  of  the  initial  and  erate  the  desired  power  in  the  load 
final  radiation  and  convection  losses,  for  a  given  frequency,  power  den- 

The  power  density  Pr  used  in  this  sity,  and  loss  factor,  the  required 
discussion  is  the  required  total  voltage  gradient  may  be  determined 
thermal  power  P  per  cubic  inch  of  from  Eq.  3. 

material  heated.  The  total  thermal  The  third  case  will  be  governed 
power  includes  thermal  losses  as  by  the  fact  that  the  required  power 
well  as  the  power  required  to  heat  density  P„  and  loss  factor  e"  are 
the  load  as  desired.  predetermined.  A  practical  elec-  ence 


Typical  Conditions 

In  the  second  case,  the  frequency 
is  fixed  and  the  desired  power 
density  and  loss  factor  are  prede¬ 
termined.  The  required  voltage 
gradient  Ei  in  kv  per  inch  is 


preciable 
will  result,  which  means  a  nonuni¬ 
formity  in  voltage  gradient.  Since 
the  heating  is  proportional  to  the 
square  of  the  voltage  gradient,  care 
must  be  taken  to  provide  means  of 
approximately  unifonr. 


assuring 
voltage  gradient  in  the  dielectric 
from  one  point  to  another.  If,  froo 


the  point  of  line  connection  on  the 
electrode  to  any  other  point  on  the 
electrode,  there  is  a  distance 


HG.  3 — Single-element  network 


FIG.  4 — Two-element 
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ThtnnoMtting  retin  preforms  are  preheated  In  a  2>kw  30-mc 
generator  prior  to  injection  molding 


In  this  installotion.  a  stondard  10-kw  5>mc  electronic  generator 
is  used  to  dry  nonconducting  material 
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nonuniform  heating  of  the  load, 
where  the  wavelength  in  feet  along 
I  the  electrode  is 


teristics.  The  load  impedance  is, 
in  vector  form, 

Z  =  R,+jX  (9) 

Today,  high-frequency  power  is 
almost  universally  produced  by  vac¬ 
uum-tube  self-excited  oscillators. 
These  generators  produce  power 
fairly  efficiently  at  frequencies  from 
2  to  200  megacycles.  There  are  now 
available  vacuum-tube  generators 
capable  of  producing  from  1  to  25 
kilowatts  up  to  50  megacycles. 
Powers  up  to  100  kw  are  available 
at  frequencies  up  to  20  me  and 
powers  up  to  175  kw  may  be  ob¬ 
tained  for  frequencies  up  to  10  me. 
The  very-high-frequency  generators 
are  as  yet  limited  to  a  few  hundred 
watts.  Figure  2  illustrates  the  cir¬ 
cuit  of  a  typical  standard  2-kw  30- 
mc  industrial  r-f  generator. 


C  =  0.224  c'  X  10-**  farads 
a 

A  =  Area  of  one  electrode  in  sq  in. 
d  =  Distance  between  electrodes  in 
inches 

To  represent  a  capacitor  with 
losses,  a  perfect  capacitor  may  be 
visualized  with  either  a  resistor  in 
series  or  a  resistor  in  parallel  with 
it.  Thus,  losses  in  a  capacitor  may 
be  thought  of  as  being  generated 
in  the  resistance.  The  effective 
series  resistance  may  be  repre¬ 
sented  by 

=  I  X|  (power  factor)  (7) 

and  the  equivalent  shunt  resistance 


where  /  =  Frequency  in  megacycles 

e'  =  dielectric  constant  of  the  material 
heated 

;  If  electrode  length  is  such  that 
appreciable  nonuniform  heating  re- 
aults,  arrangements  should  be  made 
to  feed  the  electrode  at  more  than 
one  point.  Possibly  networks  will 
be  needed  to  supply  power  properly 
ito  various  points  on  the  electrodes. 

I 

I  Load  Characteristics 

Most  dielectric  heating  is  done 
with  the  load  material  between  two 
parallel  electrodes.  It 


14>]  —  I  - 

power  factor 

The  series  resistance  representation 
will  be  used  throughout  the  rest  of 
this  discussion  and  unless  other¬ 
wise  indicated  Ri  will  be  repre¬ 
sented  by  simply  Rt. 

Equations  6  and  7,  if  properly 
applied,  determine  the  load  charac- 


is  necessary 
to  know  the  reactance  of  this  load. 
The  reactance  in  ohms  is 


Impedanca  Matching 

For  these  r-f  generators  there  is 
an  optimum  load  impedance  for  a 
required  power  output.  If  the  im¬ 
pedance  of  the  load  happened  to 
load  the  oscillator  properly,  no 
matching  network  would  be  needed. 
In  practically  all  cases,  however, 
some  kind  of  network  is  needed  to 
convert  the  voltage  and  current 
available  at  the  tank  coil  into  the 
voltage  and  current  needed  through 
the  resistance  of  the  load  to  cause 
the  correct  amount  of  heat  to  be 
generated  in  the  work.  In  some 


frequency  in  cps 


5 — Network 
**^R0NICS 


with  reactiTe  load 


FIG.  6 — Three-element  T  network 
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cases  the  work  is  located  close  to 
the  tank  circuit;  in  others,  it  may 
be  a  considerable  distance  away. 
When  the  distance  from  the  oscil¬ 
lator  to  the  work  is  more  than 
about  one-eighth  wavelength,  a 
nonresonant  transmission  line  is 
generally  employed,  necessitating 
two  coupling  networks,  one  at  each 
end. 

In  general,  there  are  three  types 
of  network  that  may  be  used,  one, 
two,  or  three  element.  The  con¬ 
figuration  may  be  either-  T  or  %. 
Each  element  of  the  network  offers 
control  over  one  characteristic  of 
the  network. 

A  single-element  network  can  be 
used  to  match  the  resistance  of  the 
load  to  the  oscillator  provided  the 
reactive  component  is  not  impor¬ 
tant.  If  the  input  of  the  network 
is  connected  directly  across  the  tank 
circuit  of  the  oscillator,  a  reactive 
component  reflected  from  the  load 
will  shift  the  frequency  slightly. 
This  is  usually  unimportant.  The 
action  of  this  network  is  merely  to 
provide  a  series  impedance  which 
may  be  used  to  control  the  current 
passing  through  the  resistive  com¬ 
ponent  of  the  load.  Usually  the 
largest  part  of  this  impedance  is 
the  reactance  of  the  load.  One  great 
advantage  of  this  type  of  network 
is  that  changes  in  dielectric  proper¬ 
ties  of  the  load  cause  relatively 
minor  changes  in  loading. 


Effect  of  Roaetoneo 


The  shunt  resistance  that  must 
be  reflected  back  across  the  tank 
coil  can  be  found  from  the  relation 
Ra  =  Et*/P,  where  E,  is  the  avail¬ 
able  rms  voltage  and  P  the  power 
in  watts.  R,  is  the  resistance  in 
ohms  to  be  reflected  across  the  tank 
coil. 

Referring  to  Fig.  3,  the  two  im¬ 
pedances  are  equal  at  the  terminals 
if 


Rm  ^ 


Rb'  +  Xb^ 

Ri 


(10) 


Rb^  +  Xfc* 


(11) 


Assume  it  is  required  to  match 
a  load  of  Rb  ohms  to  a  generator 
which  is  properly  loaded  by 
ohms.  Re-arranging  Eq.  10, 


Xfc  =  ±  V/2«  Rb  -  Rb^  (12) 

It  will  be  noticed  that  if  R^  is 
greater  than  R„  then  Xb  will  be  an 


imaginary  number,  an  impossible 
condition,  therefore  this  network 
may  not  be  used. 

Xb  is  the  total  series  reactance 
including  the  reactance  of  the  load, 
and  may  be  either  inductive  or  ca¬ 
pacitive.  In  dielectric  heating,  the 
reactance  of  the  load  is  always 
capacitive  so  it  is  advisable  to  make 
the  total  reactance  capacitive.  In 
this  way  the  stored  energy  in  the 
load  circuit  is  kept  to  a  minimum 
and  the  oscillator  is  more  stable. 

The  reactance  reflected  across  the 
tank  can  be  found  from  the  rela¬ 
tion 

In  this  equation,  the  sign  of  X, 


A  coupling  network  which  enobies 
power  to  be  removed  from  the  material 
without  shutting  down  the  generator 

will  be  the  same  as  the  sign  X*  in 
Eq.  12. 

If  it  is  necessary  to  have  the  in¬ 
put  impedance  of  the  network 
purely  resistive,  the  input  may  sim¬ 
ply  be  shunted  with  a  reactance  of 
Xa,  but  of  opposite  sign.  This  con¬ 
figuration  gives  a  two-element  net¬ 
work  commonly  known  as  an  L  net¬ 
work,  as  shown  in  Fig.  4. 

In  both  networks  shown  thus  far, 
Ra  must  be  greater  than  Rb.  There 
are  cases,  however,  where  is 
greater  than  Ra.  The  circuit  shown 
in  Fig.  5  cannot  be  used  because 
the  load  has  a  reactive  component. 
It  is  necessary  therefore  to  use  a 
T  network  as  indicated  in  Fig.  6. 

Since  this  T  network  has  three 
elements,  three  characteristics  may 
be  varied.  These  three  character¬ 
istics  are  resistance,  reactance,  and 
phase  shift.  In  dielectric  heating. 


phase  shift  is  usually  of  no  con 
cern,  so  that  arbitrarily  a  value  o' 
one  element  of  the  network  may  b. 
picked.  Then  the  remaining  h 
elements  may  be  calculated  for  cor¬ 
rect  resistance  and  reactance,  the 
resulting  phase  shift  being  nee. 
lected. 

The  load  has  a  series  reactance- 
let  this  reactance  be  termed  X,  and 
calculate  X^  and  X,  from  the  rela¬ 
tions 

—  RaRb  =  X\  Xt  +  Xi  +  Xi  Xt  (14) 

and 


R,  +  X, 

Rb  X,  +  X,  (15j 


In  considering  thermal  losses  oni 
must  bear  in  mind  that  there  are 
thermal  conduction  losses.  These 
constitute  the  absorption  of  energy 
by  material  in  contact  with  the  hot 
load.  In  the  case  of  dielectric  heat¬ 
ing,  the  contacting  electrodes  will 
absorb  energy.  The  rate  of  absorp¬ 
tion  depends  upon  the  temperature 
differential,  the  geometry  of  the 
absorber  and  the  load  and  iU 
thermal  properties.  If  in  produc¬ 
tion  the  dielectric  heating  electrode^ 
are  used  almost  continuously,  they 
will  absorb  sufficient  energy  to  rai-- 
their  temperature  to  about  that  of 
the  final  load  temperature.  Thet 
conduction  losses  equal  the  radia¬ 
tion  and  convection  losses  from  the 


electrodes.  Radiation  and  convec-l 
tion  losses  will  also  occur  at  the| 
sides  of  the  dielectric  load. 
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Plane-to-Ground 

radio  telemetering 


REPEATING 
ALTIMETER 
ON  GROUND 


llectronic  system  utilizing  phase  angle  as  transmission  means  for  radio  link  permits  read- 
altimeter  and  other  instruments  from  ground  during  flight-testing  or  in  radio-con- 
Irolled  aircraft.  Mounting  of  small  magnet  on  pointer  is  only  alteration  to  instrument 


TO  FACE  OF 

altimeter 

IN  PLANE 


RADI© 

receiver 

ON  GROUND 


RADIO 
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IN  PLANE 


iilt;  Pickup  chassis  used  in  plane,  with  pickup  and  connecUnq  coble,  bottery  cable,  and  output  coble  qoinq  to  transmitter.  Riqht; 
Rassig  used  on  qround.  showing  repeating  altimeter  and  connecting  coble,  input  cable  going  to  receiTor  output,  and  battery  coble 


IN  MANY  INSTRUMENTATION  SYS¬ 
TEMS  it  is  desirable  or  necessary 
to  have  an  indication  of  the  meas- 
i^red  value  at  some  distance  from 
the  point  of  measurement.  This  is 
particularly  true  in  aircraft  flight 
King,  or  in  the  flying  of  radio- 
e  ntrolled  aircraft.  In  installations 
tf  this  type  it  is  frequently  advan- 
Lgeous  for  reasons  of  safety  to 
remove  all  personnel  from  the  air- 
t’aft  being  tested  or  flown  by  ra’dio 
tontrol  systems.  It  then  becomes 
i-oessary  to  have  a  means  for  read- 
the  flight  instruments,  particu- 
at  some  remote  point.  For 
^his,  radio  is  the  only  practical 
mmunication  link. 

Quite  a  number  of  systems  have 
jl^en  and  are  being  developed  to 
f^rve  this  purpose.  These  range 
telemetering  devices  produc- 
a  graphical  indication  of  the 
[phenomenon  being  studied,  to  sys- 
which  faithfully  reproduce  a 
indication  similar  or  equal  to 
which  would  be  seen  by  the 
[‘lot  if  he  were  present  in  the  plane, 
ystems  of  the  latter  type  are  paf- 
“Cularly  desirable  in  flying  radio- 
controlled  aircraft,  since  they  pre- 
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elude  any  necessity  of  having  to 
train  an  experienced  pilot  to  become 
familiar  with  new  instruments. 

This  article  describes  a  telemeter¬ 
ing  system  which  permits  reading 
a  standard  aircraft  instrument  with 
very  slight  modification  to  the  in¬ 
strument  itself,  transmitting  this 
reading  to  any  desired  remote  posi¬ 
tion  or  positions,  and  reproducing 
faithfully  the  initial  indication  on 
a  dial  equivalent  to  that  of  the 
aircraft  instrument. 

All  possible  means  for  transmit¬ 
ting  intelligence  were  studied  for 
application  to  a  particular  installa¬ 
tion  which  required  the  transmis¬ 
sion  of  the  indication  of  a  standard 
sensitive  altimeter.  As  a  continu¬ 
ous  indication  was  required,  all  of 
the  step-by-step  impulse  systems 
were  eliminated.  It  was  also  deemed 
undesirable  to  employ  any  ampli¬ 
tude  comparison  arrangements  over 
a  radio  link  which  might  seriously 
affect  amplitude  values.  After  much 


consideration  it  was  decided  to  use 
electrical  phase  angle  as  the  trans¬ 
mission  means. 

Phase-shifting  Picknp 

An  instrument  indication  pickup 
was  designed  which  coupled  mag¬ 
netically  to  the  sweep  pointer  of 
the  sensitive  altimeter,  and  which 
shifted  the  phase  of  its  input  signal 
degree  for  degree  with  the  motion 
of  the  sweep  pointer.  In  other 
words,  for  a  90-degree  shift  in  the 
position  of  this  pointer,  the  elec¬ 
trical  phase  angle  of  the  output  sig¬ 
nal  of  the  pickup  would  shift  90 
electrical  degrees  with  reference  to 
the  input  signal. 

The  pickup  was  designed  to 
mount  directly  on  the  sensitive  alti¬ 
meter,  as  shown  in  the  accompany¬ 
ing  photographs.  No  alterations 
were  necessary  to  the  altimeter 
other  than  the  mounting  of  a  small 
permanent  magnet  on  the  hub  of 
the  sweep  pointer.  This  magnet 
enabled  the  use  of  magnetic  coup¬ 
ling  to  the  position  pickup  and  the 
maintaining  of  the  pressure  seal 
of  the  instrument. 

The  position-receiving  instru- 


125 


PICKUP 


UNIT 


AMPURER 


multivibrator  oscillator.  The  250- 
cycle  wave  passes  through  tuned 
transformer  TR^  to  one  half  of  V, 
(12SL7GT)  acting  as  an  amplifier 
for  the  frequency-doubling  circuit 
including  V*  (12H6),  and  to  one 
half  of  Vs  which  acts  as  a  modula- 


FIG.  1 — Schemcrtic  diaqrcua  of  chosiU  used  in  plane  to  conTert  output  of  pickup  umt  into  signals  that  con  be  han¬ 
dled  by  one  of  the  plane's  standard  racUo  transmitters 


ment  was  an  electrical  phase-angle 
meter  with  its  output  connected  to 
a  pointer  system  similar  to  that  in 
the  original  altimeter.  The  simi¬ 
larity  of  this  component  to  an  ac¬ 
tual  altimeter  is  apparent  from  the 
photographs. 

Schematic  diagrams  of  the  elec¬ 
tronic  components  of  the  position 
transmitting  and  receiving  systems 
are  given  in  Fig.  1  and  2.  The 
operation  of  the  transmitter  will 
be  taken  up  first. 

Transmitter  Circuit 

To  transmit  intelligence  by  elec¬ 
trical  phase  angle,  it  is  necessary 
to  transmit  a  reference  signal  to  be 
used  as  a  time  or  phase  standard, 
as  well  as  the  intelligence  signal. 
The  comparison  signal  and  the  in¬ 
telligence  signal  are  transmitted  as 
two  separate  audio  frequencies  on 
one  radio-frequency  carrier. 

Referring  to  the  pickup  chassis 
diagram  in  Fig.  1,  V,  is  a  double  tri- 
ode  fl2SL7GT')  actinir  as  a  250-cd3 


second  harmonic  signal  is  then  fed 
into  the  second  half  of  Va  which 
amplifies  it  and  feeds  it  into  power 
amplifier  V,.  This  power  amplifier 
energizes  the  phase-shifting  pickup 
whose  output  is  fed  to  modulator 
Vs  and  combined  with  the  original 
250-cycle  signal  which  is  used  as  the 
reference  signal.  The  phase  angle 
between  the  input  of  the  phase- 
shifting  pickup  and  its  output  is  a 
function  of  the  position  of  the  alti¬ 
meter  sweep  hand. 

The  output  of  the  modulator  tube 
is  fed  into  a  standard  radio  trans¬ 
mission  system  capable  of  being 
modulated  by  250  and  500  cycles 
and  having  a  small  fixed  phase 
shift  between  the  two  signals.  For 
testing,  a  frequency-modulation  ra¬ 
dio  transmitting  and  receiving  sys¬ 
tem  was  used. 


Repeater  Circuit  for  ReceWtr 

The  repeater  chassis  diagram 
Fig.  2  shows  that  the  output  fro 
the  radio  receiver  energizes  two  fil 
ter  systems  starting  with  the  firs 
halves  of  Vi  and  Vg  (both  12S 
7GT).  The  output  from  the  fir 
half  of  Vi  is  filtered  by  TRi,  whi 
passes  only  the  500-cycle  com 
nent  to  the  second  half  of  V,  fc 
energizing  the  zero-setting  phas 
shifting  device  that  excites  pov. 
amplifier  Ve  (6V6GT).  In  turn,  i’ 
feeds  into  phase  one  of  the  two 
phase  drag-cup  motor  driving  th 
phase  meter  indicator. 

The  first  half  of  V*  is  connect 
to  TRn,  which  passes  only  the 
cycle  reference  component  of  th 
received  signal.  This  250-cy 
component  is  amplified  by  the  s« 


lor  lor  tne  raaio  Transmission  sys¬ 
tem.  Tube  V,  rectifies  the  250-cycle 
signal,  producing  a  strong  second 
harmonic  component  which  is  se¬ 
lected  by  tuned  transformer  TR^ 
which  is  tuned  to  600  cycles.  This 


Left  to  right:  Pickup  unit  that  attaches  to  face  of  instrument  on  plane;  °^®®***^  * 
plane,  with  small  permanent  magnet  attached  to  its  pointer;  oltimeter  with  pickw 
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riG.  2 — Schematic  diagram  oi  chassis  used  on  ground  to  convert  output  signals  of  receiver  into  currents  suitable  for  driving  an 


indicator  that  repeats  accurately  the  readings  of  the  instrument  on  the  plane 


ond  half  of  V*  and  then  fed  through 
IR,  for  rectification  by  pro¬ 
ducing  a  strong  second  harmonic 
component  which  is  selected  by  TRt, 
producing  a  reference  signal  of  the 
iame  frequency  as  the  intelligence 
signal  and  therefore  easily  com¬ 
pared  with  it  by  a  phase  angle  me¬ 
ter.  This  500-cycle  component  is 
amplified  by  V*  and  Vt  and  fed  into 
a  phase  transformer  driven  by  the 
two-phase  drag-cup  motor.  The  out¬ 
put  of  this  phase  transformer  is 
amplified  again  by  amplifiers  V, 
and  y„  which  in  turn  excite  phase 
two  of  the  two-phase  meter  indi¬ 
cator. 

The  two-phase  motor  will  develop 
torque  when  there  is  any  phase 
angle  difference  between  the  cur¬ 
rents  in  phase  one  and  phase  two 
of  the  motor.  Phase  one  is,  as 


mentioned  heretofore,  excited  by 
the  amplified  500-cycle  component 
of  the  received  signal.  Phase  two 
is  excited  by  the  comparison  signal, 
doubled  in  frequency  and  shifted  in 
phase  by  the  phase  transformer  in 
the  motor-driven  phase  angle  meter. 
The  phase  transformer  position  for 
zero  phase  angle  between  the  cur¬ 
rents  in  phase  one  and  phase  two 
of  the  motor  is  then  a  function  of 
the  difference  in  phase  between  the 
intelligence  and  the  comparison  sig¬ 
nal  in  the  received  wave,  which  is 
in  turn  a  function  of  the  altimeter 
reading.  The  phase  transformer 
operates  the  indicating  pointer  di¬ 
rectly.  Any  discrepancy  between 
the  position  of  this  phase  trans¬ 
former  and  the  sensitive  altimeter 
shaft  which  might  be  due  to  elec¬ 
trical  phase  shifts  in  the  radio 


transmission  equipment  and  in  the 
transmitting  and  receiving  elec¬ 
tronic  units  is  compensated  at  the 
time  of  installation  by  adjusting 
the  zero-setting  phase  shifter.  This 
adjustment  only  has  to  be  made 
once  for  each  installation. 

Performance  and  ApplieatleBs 

Complete  flight  tests  were  made 
of  this  equipment  by  the  Aircraft 
Radio  Laboratory  at  Wright  Field, 
Dayton,  Ohio.  The  position-trans¬ 
mitting  equipment  was  mounted  in 
an  AT7  aircraft  and  favorable  re¬ 
sults  were  obtained  within  the  range 
of  the  radio  equipment.  It  was 
noted  that  when  the  aircraft  was 
flown  out  of  the  range  of  the  radio 
equipment,  the  phase  meter  indi¬ 
cator  maintained  the  indication  at 
the  point  of  losing  radio  contact, 
taking  up  the  correct  reading  in¬ 
stantaneously  again  upon  reestab¬ 
lishment  of  the  radio  contact. 

A  system  of  this  type  is  also  ap¬ 
plicable  to  multichannel  instrument 
transmission  on  one  radio  carrier. 
For  this  use  one  comparison  signal 
is  employed  with  a  multiplicity  of 
intelligence  waves,  permitting  a 
compact  and  accurate  system  for 
transmitting  the  entire  flight  group 
of  instruments. 

For  industrial  telemetering,  the 
radio  link  may  be  eliminated,  pro¬ 
viding  accurate  and  flexible  multi¬ 
channel  or  single-channel  telemeter¬ 
ing  adaptable  to  carrier  current  or 


Front  and  rear  views  of  repeater  used  on  ground,  with  standard  altimeter  (center) 
shown  for  comparison 


Crystal  Pickup 


Compensation  Circuits 
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Light  pottem  on  test  record  indicates  frequency^response  characteristic 


IN  THE  DESIGN  of  phonograph 
equipment,  quality  performance 


X  equipment,  quality  performance 
is  not  automatically  assured  by 
choosing  better-grade  components 
for  the  playback  mechanism.  The 
circuit  connecting  the  pickup  to  the 
amplifier  plays  an  important  part 
in  the  satisfaction  which  the  user 
obtains  from  the  instrument.  A 
clear  understanding  of  the  latest 
trends  in  recording  characteristics 
is  essential  to  the  selection  of  this 
circuit.  In  this  article  general  con¬ 
sideration  is  given  to  the  frequency 
response  of  phonograph  playback 
equipment,  with  particular  atten¬ 
tion  to  the  design  of  circuits  for 
connecting  piezoelectric  pickups  to 
playback  amplifiers. 


FIG.  1 — Theoretical  recording  character¬ 
istics  ior  (A)  250-cps  turnover.  (B)  500-cps 
turnover.  (C)  NJt.B.  lateral  recording,  ond 
(D)  constant-amplitiide  recording 


Recording  Characteristics 


To  reproduce  a  record  in  the 
manner  intended  by  the  recording 
director,  the  characteristic  of  the 
playback  system  should  match  the 


characteristic  of  the  recording  sys¬ 
tem.  Recording  characteristics  are 
specified  in  terms  of  the  lateral  or 
hill-and-dale  amplitude  and  velocity 
of  the  modulated  record  groove. 

Peak  velocity  of  groove  modula¬ 
tion,  which  is  a  function  of  signal 
frequency  is  commonly  known  as 
the  modulation  velocity.  If  modu¬ 
lation  velocity  is  to  remain  con¬ 
stant,  amplitude  must  decrease  with 
the  frequency. 


pickup  needle  chucks  to  turn 


Chi 


From  consideration  of  recording  practice,  record  properties,  pickup  frequency  char* 
acteristics,  and  listener  acceptance,  the  appropriate  corrective  network  for  connecting 
crystal  pickup  to  amplifier  input  to  give  desired  overall  frequency  response  is  determined 


Recording  characteristic  of  a  sys¬ 
tem  is  defined  by  the  velocity-fre¬ 
quency  or  amplitude-frequency 
curve  obtained  by  cutting  a  disk 
with  a  sinusoidal  voltage  of  con¬ 
stant  amplitude  and  varying  fre¬ 
quency  applied  to  the  input  termi¬ 
nals  of  the  recording  amplifier.  In 
this  manner  a  test  record  is  ob¬ 
tained  which  can  be  used  for  cali¬ 
brating  playback  systems. 

Shortly  after  the  introduction  of 
electrical  recording,  cutting  heads 
and  recording  circuits  were  ad¬ 
justed  in  such  a  manner  that  a  con¬ 
stant  velocity  characteristic  was  ob¬ 
tained  at  frequencies  above  250  cps. 
and  a  constant  amplitude  character¬ 
istic  was  obtained  below  this  fr*" 
quency  (known  as  the  turnover 
point).  This  recording  character¬ 
istic  is  shown  by  curve  A  in  Fig-  ^ 
Maximum  modulation  velocity  above 
the  turnover  point  was  limited-^f 
the  ability  of  the  relatively  heavy 
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2  Measured  ▼elocity-frequency  characteristic  of  several  FIG.  3 — Playback  characteristics  of  test  records  in  terms  of 


test  records 


NJI.B.  response 


FIG.  4 — ^Terminating  resistance  affects  the  low-frequency  re¬ 
sponse  of  crystoi  pickups  ond  therefore  can  be  used  to  adjust 
overall  response 


FIG.  5 — ^By  choosing  terminoting  resistance  used  with  PR 
type  cartridge.  NJ13.  characteristic  can  be  approached.  Fin 
megohms  gives  best  match 


orthoacoustic  characteristic. 

In  addition  to  high-frequency 
pre-emphasis,  the  recommended 
standard  indicates  a  low-frequency 
pre-emphasis.  When  compensated 
in  the  appropriate  manner,  low-fre¬ 
quency  pre-emphasis,  tends  to  di¬ 
minish  effects  of  turntable  rumble 
and  line  frequency  hum. 

If  the  recorded  amplitude  is  kept 
at  a  low  value,  it  is  possible  to  em¬ 
ploy  a  constant-amplitude  record¬ 
ing  characteristic  shown  by  curve 
D  in  Fig.  1.  Such  a  characteristic 
has  a  number  of  advantages,  among 
them  that  of  efficiently  utilizing  the 
available  record  surface  and  of  pro¬ 
viding  a  high  signal-to-noise  ratio. 
This  characteristic  has  not  been  ex¬ 
tensively  applied,* 


Characteristics  of  Sheiiac  Pressings 


The  manufacturer  of  home  rec¬ 
ords  is  confronted  with  a  number 
of  factors  which  have  a  bearing 
upon  response-frequency  character¬ 
istics.  Home  records  are  employed 
in  an  extremely  wide  variety  of 
record  players  with  different  char¬ 
acteristics,  in  coin-operated  ma¬ 
chines,  and  in  broadcast  work. 
Such  factors  as  needle  tracking,  re¬ 
corded  level,  and  surface  noise,  all 
of  which  are  interdependent  with 
response  characteristics,  are  given 
different  weight  by  various  manu¬ 
facturers  and  users.  One  finds,  as 
a  result,  a  difference  between  re¬ 
sponse-frequency  characteristics  of 
records  manufactured  under  vari¬ 
ous  brand  names.  Because  of  these 
differences  in  recording  character¬ 
istics,  a  single  playback  response 
cannot  meet  all  requirements  and  a 
compromise  must  be  sought.  It  is  to 
be  expected  that  standardization 


work  may  be  done  in  the  future  to 
remedy  this  situation. 

Many  recent  recordings  exhibit  a 
good  tonal  balance  when  played 
back  with  a  pickup  adjusted  to  con¬ 
form  to  the  N.A.B.  Standard.  Other 
records  provide  a  better  balance 
when  reproduced  with  a  pickup 
which  is  flat  on  a  velocity  basis  be¬ 
yond  the  500-cycle  turnover  point. 
However,  surface-noise  considera¬ 
tions  in  shellac-type  home  records 
dictate  a  reduction  of  high-fre¬ 
quency  response  of  the  playback 
roughly  in  accordance  with  the 
N.A.B.  Standards.  For  reasons 
which  are  stated  later,  attenuation 
greater  than  prescribed  by  N.A.B. 
Standards  is  often  desirable  beyond 
4,000  to  5,000  cps.  There  is  little 
doubt  that  useful  frequency  con¬ 
tent  in  commercial  records  beyond 
8,000  cps  is  negligible. 


Playback  Tests 


Test  records  provide  convenient 
and  precise  means  for  testing  and 
adjusting  the  response  of  playback 
systems.  The  test  record  need  not 
be  recorded  with  the  exact  charac¬ 
teristic  which  is  desired  for  the 
playback  system,  as  long  as  its 
characteristic  is  known.  Most  test 
records  are  recorded  with  a  con¬ 
stant  amplitude  characteristic  up 
to  the  turnover  point,  and  a  con¬ 
stant  velocity  characteristic  above 
the  turnover  point. 

Among  American-made  lateral 
test  records  are  Audiotone  No.  78-1 
(250  cps  turnover),  Columbia  Fre¬ 
quency  Record  No.  10003-M  (300 
cps  turnover),  and  R.C.A.  Fre¬ 
quency  Record  No.  84522  (500  cps 
turnover).  These  are  78-rpm  rec¬ 
ords  intended  for  use  with  home 


record  players.  For  broadcast  test 
work  R.C.A.  Orthoacoustic  No.  2485 
(500  cps  turnover)  and  Western 
Electric  Test  Record  TRL-100  (250 
cps  turnover)  33 i  rpm  records  are 
available. 

Frequency  characteristics  of  test 
records  are  sometimes  supplied  by 
the  manufacturers,  but  they  can 
also  be  obtained  by  measurement  of 
the  width  of  reflected  light  pattern’, 
or  by  measurement  with  a  phono¬ 
graph  pickup  which  is  known  to  be 
substantially  flat  and  to  have  low 
needle-point  impedance. 

Velocity-frequency  characteris¬ 
tics  of  the  above  test  records,  as 
measured  in  the  Shure  Laboratory, 
are  shown  in  Fig.  2. 

Procedure  for  obtaining  the  play¬ 
back  characteristic  of  a  test  rec¬ 
ord  in  terms  of  a  given  recording 
curve  is  to  subtract  the  desired  re¬ 
cording  characteristic  from  the  fre¬ 
quency  characteristic  of  the  given 
test  record.  The  resultant  curve  is 
the  overall  characteristic  which  wil 
be  exhibited  by  the  playback  mech¬ 
anism  when  reproducing  the  test 
record  with  the  playback  adjusted 
to  match  the  desired  recording  char¬ 
acteristic.  This  subtraction  has 
been  performed  for  the  first  five 
test  records  mentioned  above  m 
terms  of  the  N.A.B.  Standard.  The 
resulting  curves  are  shown  m 
Fig.  3. 

Precise  adjustment  of  the  play' 
back  characteristic  requires  meas¬ 
urement  of  the  acoustical  output  of 
the  loudspeaker  when  the  pickup 
is  playing  the  test  record.  In  prac¬ 
tice,,  when  suitable  acoustical  meas¬ 
urement  facilities  are  not  available 
the  pickup  output  voltage  is  meas¬ 
ured  across  the  amplifier  volume 
control;  the  characteristic  of  the 
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flG.  6— Solid  line  it  xetponte  of  PN  pickup  cartridge 
with  compensating  network;  dash  line  is  Audiotone  record 
response  adjusted  to  Standard 


FIG.  7 — Similar  curves  to  those  of  Fig.  6  but  for  crystol 
pickup.  Both  the  curves  of  Fig.  8  and  this  figure  are  for 
response  with  bent<shank  aluminum  needle 


ilifier  and  the  loudspeaker  is  amplifier  with  a  cable  having  the 
1  added  to  these  readings  to  ob-  lowest  possible  capacitance, 
the  overall  characteristic.  Phonograph  pickups  are  gener¬ 

ally  connected  to  potentiometer- 
Cryttol  Pickup  Characteristics  type  volume  controls.  Because  the 

internal  impedance  of  the  pickup  is 
wo  types  of  piezoelectric  crys-  capacitive  (and  therefore  increases 
are  employed  in  phonograph  at  low  frequencies),  the  addition 
tups,  the  x-cut  rochelle  salt  type  of  the  volume  control  across  the 
a  new  crystal  developed  by  the  pickup  causes  a  drop  in  output  at 
ish  Development  Company  known  low  frequency.  The  added  loss  due 
the  PN  type.  Rochelle  salt  crys-  to  the  shunting  effect  of  the  volume 
pickups  are  characterized  by  control  resistance,  in  decibels, 
h  output  voltage  and  high  in-  equals  20  log  [1  +  (l/wCRi)*]* 
lal  capacitance.  PN  crystal  pick-  where  C  is  the  sum  of  the  capaci- 
!  have  acoustical  characteristics  tance  of  pickup  and  cable  (Co  -h  Ci) 
ailar  to  the  crystal  pickups,  with  in  microfarads,  and  Ri  is  the  volume 
I  added  advantage  of  withstand-  control  resistance  in  megohms. 


Where  such  high  termination  resist¬ 
ance  is  not  desirable,  it  is  permis¬ 
sible  to  connect  a  0.0008-microfarad 
capacitor  across  the  PN  pickup. 
This  expedient  results  in  a  15-db 
drop  in  the  output  voltage,  but  good 
performance  can  then  be  obtained 
with  a  1.0  megohm  termination  re¬ 
sistance  or  potentiometer  volume 
control. 

Pickup  input  circuits  of  the  sim¬ 
ple  potentiometer  type  do  not,  in 
general,  provide  completely  satis¬ 
factory  performance,  but  they  can 
be  employed  in  low-cost  sets. 


Low-Frequency  Compensation 


One  of  the  earliest  circuits  em¬ 
ployed  for  low-frequency  compensa¬ 
tion  in  piezoelectric  pickups  is 
shown  in  Fig.  6.  The  pickup  is 
shunted  by  a  series  combination  of 
capacitor  C2  and  resistor  R^.  At  low 
frequency,  Rt  is  less  than  the  ca¬ 
pacitance  of  C2,  and  therefore  Ra 
can  be  neglected.  Co,  Ci,  and  C2  form 
a  capacitive  voltage  divider  which 
reduces  the  low-frequency  response 
evenly  without  frequency  discrim¬ 
ination.  At  higher  frequency,  Xc  < 
R,  and  the  effects  of  the  capacitor 
become  gradually  less  important. 
In  the  design  of  this  circuit,  C2  can 
be  calculated  from  loss  =  20  log 
[1  +  (C2/C)]  db,  where  C  is  the 
sum  of  the  capacitances  of  pickup 
and  cable,  (Co  -I-  C,),  based  upon 
the  desired  low-frequency  loss  R2  is 
adjusted  to  equal  Xct  at  the  fre¬ 
quency  above  which  compensation 
is  no  longer  desired. 

Because  of  changes  of  capaci¬ 
tance  of  x-cut  rochelle  salt  crystals 
with  temperature,  low-frequency 
compensation  can  vary  several  dec- 
ibles  over  the  temperature  range 
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of  76®  to  90®  F;  however,  if  PN 
crystals  are  used  this  is  not  en¬ 
countered.  On  the  other  hand,  this 
circuit  has  the  advantage  of  not 
being  adversely  affected  by  cable 
capacitance  between  the  parallel 
branch  and  the  volume  control. 

Figure  6  shows  the  Audiotone 
record  response  of  a  Shure  PN-87 
pickup  cartridge  connected  to  a  net¬ 
work  having  the  indicated  circuit 
components.  Response  of  this  cir¬ 
cuit  matches  well  the  playback  char¬ 
acteristic  of  the  Audiotone  record 
adjusted  to  the  N.A.B.  Standard 
Characteristic. 

Another  low-frequency  compen¬ 
sating  circuit,  introduced  by  the 
writer  several  years  ago  for  use 
with  rochelle  salt  crystal  pickups,  is 
shown  in  Fig.  7.  It  consists  of  a 
parallel  combination  of  a  capacitor 
C;,  and  a  resistor  Rt  connected  in 
series  between  pickup  and  volume 
control.  This  circuit  presents  a  high 
impedance  to  the  crystal  at  low  fre¬ 
quency  and  therefore  diminishes 
the  effects  of  capacitance-temper¬ 
ature  variations.  In  computing  this 
circuit,  Ri  and  Ri  are  treated  as  a 
voltage  divider  at  low  frequency. 
Xc»  is  then  made  equal  to  Ra  at  the 
frequency  above  which  compensa¬ 
tion  is  no  longer  desired.  Stray  ca¬ 
pacitance  C*  and  Cs  should  be  kept 
to  a  minimum  to  avoid  a  shunting 
effect  upon  Ri  at  high  frequency. 

By  the  way  of  example.  Fig.  7 
shows  the  response-frequency  char¬ 
acteristic  of  a  Shure  P-87  pickup 
employing  a  version  of  this  circuit 
in  which  the  network  elements  have 
the  indicated  values.  By  compari¬ 
son  with  the  N.A.B.  Standard 
shown  in  broken  line,  it  is  seen  that 
the  two  are  in  substantial  agree¬ 
ment. 

High-Frequency  Compensation 

Because  the  recording  character¬ 
istic  varies  from  one  record  to  an¬ 
other,  it  is  not  feasible  to  specify 
with  precision  what  response  is  apt 
to  produce  the  most  faithful  repro¬ 
duction.  As  has  been  pointed  out, 
records  appear  to  produce  best  fidel¬ 
ity  when  the  response  above  1,000 
cps  is  flat  on  a  constant  velocity 
basis.  Some  of  the  newer  record¬ 
ings  provide  excellent  results  when 
played  with  a  pickup  adjusted  in 
accordance  with  the  N.A.B.  Stand¬ 
ards.  For  maximum  flexibility,  it 


TABLE  l_PREFERRED  HIGH- 
FREQUENCY  CUT-OFF 


Cut-off 

Non-tech.  Technical 

Frequency 

Listeners 

Listeners 

3,000  cps 

7l“/o 

l3®/o 

5,000  cps 

2l®/„ 

58»/„ 

ebove  5,000  cps 

8“/o 

29®/o 

appears  best  to  have  a  pickup  with 
an  inherent  high-frequency  re¬ 
sponse  somewhat  higher  than  that 
required  by  the  N.A.B.  Standards. 
This  response  can  be  lowered,  if 
necessary,  by  means  of  a  conven¬ 
tional  tone  control  circuit  incorpo¬ 
rated  in  later  stages  of  the  ampli¬ 
fier. 

The  high-frequency  range  most 
acceptable  to  the  listener  is  deter¬ 
mined,  to  a  large  extent,  by  sur¬ 
face  noise.  The  surface  noise  en¬ 
ergy  content  for  various  recording 
materials  is  shown  in  Fig.  8*.  Sur¬ 
face  noise  energy  is  distributed 
over  practically  all  of  the  audible 
range  on  the  basis  of  approximately 
equal  energy  content  per  cycle. 
Therefore,  the  effects  of  surface 
noise  can  be  eliminated  most  easily 
by  removing  the  higher  end  of  the 
frequency  spectrum,  which  contains 
the  most  surface  noise  energy  per 
octave  in  the  range  where  the  ear 
is  most  sensitive  to  low  level  sounds. 

Listener  Tests 

Distortion  is  another  factor 
which  has  an  important  bearing 
upon  the  optimum  high-frequency 
cut-off  of  the  pickup.  The  origin  of 
this  distortion  is  (a)  the  relatively 
large  radius  of  needle  tip  required 
to  track  properly  in  conventional 
record  groove®,  (b)  distortion  in¬ 
herent  in  the  process  of  duplicating 
commercial  records,  and  (c)  distor¬ 
tion  which  takes  place  in  playback 
equipment.  Distortion  due  to  these 
causes  can  attain  values  as  high  as 
15  to  20  percent  on  a  direct  meas- 
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FIG.  8 — ^Energy  leTel  per  cycle  of  noise 
for  yarious  types  of  record  materiol 


urement  basis  (not  including  in, 
termodulation  effects).  Removal  ol 
response  at  high  frequency  ig  in 
strumental  in  reducing  the  annoy, 
ance  caused  by  this  type  of  distor- 
tion. 

The  author  has  conducted  a  num- 
ber  of  tests  to  determine  the  prefer- 
ence  of  listeners  to  high-frequency 
cut-off  in  the  reproduction  of  home 
records.  The  tests  were  given  to  100 
non-technical  listeners,  and  to  over 
100  radio  engineers.®  While  a  de¬ 
scription  of  these  tests  is  outside 
the  scope  of  this  article,  the  results 
given  in  Table  I,  although  not  con¬ 
clusive,  indicate  that  in  the  repro¬ 
duction  of  home  records,  response 
above  5  kc  exaggerates  the  effects 
of  surface  noise  and  distortion  out 
of  proportion  to  the  improvement  in 
fidelity.  High-frequency  cut-off  can 
be  obtained  through  the  use  of  spe¬ 
cially  designed  needles,  or  it  can 
be  obtained  electrically  with  con¬ 
ventional  low-pass  filters. 

The  situation  is,  of  course,  totally 
different  in  the  reproduction  of 
broadcast-type  transcriptions  pro¬ 
duced  on  low  surface  noise  material 
and  carefully  processed  to  keep  the 
sources  of  distortion  to  a  minimum 

The  author  is  grateful  to  the 
following  persons  for  helpful  dis¬ 
cussion  and  for  information  regard¬ 
ing  response  characteristics:  J. 
Dickert  of  Decca  Records,  Inc.; 
W.  R.  Dresser  of  the  Audio-Tone 
Oscillator  Company;  H.  S.  Knowles 
of  the  Jensen  Radio  Corp.;  V.  J. 
Liebler  of  Columbia  Recording  Cor¬ 
poration  ;  R.  A.  Miller  of  Bell  Tel^ 
phone  Laboratories;  A.  A  Pulley 
and  H.  I.  Reiskind  of  the  Radio 
Corporation  of  America, 
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Electronic 

WATTMETER 

Substitution  of  a  cathode  follower  for  a  transformer  and  use  of  a  push-pull  parabolic 
rectifier  provide  a  sensitive,  wide-range  electronic  wattmeter  that  is  useful  to  higher 
frequencies  and  loads  the  circuit  less  than  electrodynamic  types 

An  electronic  wattmeter  was  By  L.  R.  MAILING  tronic  voltmeters  and  ammeters  in 

patented  in  1926  by  Eugene  ticattu-.  wash.  conjunction  with  electronic  phase 

Peterson’,  and  although  a  few  years  meters  provided  only  single-fre- 

later  Turner  and  MacNamara  de-  power  circuit  engineer  with  an  quency,  sinusoidal  voltages  and  cur- 
scribed  a  phase-shifting  bridge  electrodynamometer,  an  instrument  rents  are  involved.  Also  slide-back 
!  adaption  of  this  original  circuit,  depending  for  its  action  on  the  wattmeters  can  be  used  where  tubes 
little  real  use  has  been  made  of  the  average  torque  produced  between  can  only  be  relied  upon  over  a  small 
principle.  two  coils  in  which  currents  flow  pro-  portion  of  their  characteristic. 

Difficulties  of  measuring  true  portional  to  the  applied  voltage  and  Vacuum-tube  wattmeters  may  be 
power  have  led  the  electronic  engi-  current.  It  can  be  seen  that  the  in-  made  independent  of  frequency  over 
neer  to  rely  on  the  substitution  of  ductance  of  the  coils  will  produce  wide  ranges  and,  while  still  retain- 
resistive  components  for  reactive  increasingly  large  errors  as  the  fre-  ing  the  advantages  of  high-power 
loads  and  the  estimation  of  power  quency  is  increased  and  that  the  measurements  by  the  use  of  shunts 
from  the  measured  current  or  volt-  power  absorbed  by  such  an  instru-  and  multipliers,  can  also  read 
age.  However,  continued  expansion  ment  limits  the  sensitivity.  In  ad-  powers  of  the  order  of  fractions  of 
of  electronics  into  the  field  of  in-  dition,  many  electronic  circuits  will  a  microwatt  by  the  use  of  suitable 
dustrial  engineering,  use  of  high-  be  seriously  disturbed  by  the  intro-  amplifiers.  The  disturbing  effect 
frequency  heating  and  the  increas-  duction  of  such  an  instrument.  of  placing  the  electronic  wattmeter 

ingly  high  frequencies  used,  for  ex-  Power  can  be  measured  by  elec-  in  a  given  circuit  may  be  reduced 
ample,  in  airplane  power  systems, 
well  justify  an  investigation  into 
the  properties  and  design  require¬ 
ments  of  the  vacuum-tube  watt¬ 
meter. 

This  article  will  discuss  the  limi¬ 
tations  of  the  conventional  a-c 
power  wattmeter  and  will  show  how 
present-day  circuit  techniques  and 
modern  vacuum  tubes  may  be  ap¬ 
plied  to  construction  which  will 
overcome  the  difficulties  of  the  early 
•lesign  and  make  the  vacuum-tube 
Wattmeter  a  permanent  and  useful 
^1  of  the  electronic  engineer. 

AdvoBfage*  of  Electronic  Wattmeter 

Average  power  in  an  electrical 
^fcuit  is  given  by  the  product  of 
fifcosfl  where  E  and  I  are  rms 
^lues  and  e  is  the  phase  angle  be- 
®en  current  and  voltage.  Aver¬ 
age  power  may  be  measured  by  the 

^ECTRONlCS-A/o.emf,er  1945  133 

1 


FIG.  1 — Original  electronic  wattmeter  circuit  of  Peterson,  using  transformers  to 
compare  the  phase  angle  between  potential  and  current 


tions  may  be  illustrated  by  takini 


to  the  level  that  is  presently  recog¬ 
nized  for  other  electronic  test 
equipment.  Accuracy  of  reading  at 
low  power  factors  becomes  less  of  a 
limitation  and  the  use  of  square- 
law  rectifier  tube  characteristics 
makes  the  electronic  instrument 
almost  completely  free  of  wave¬ 
form  errors. 


the  case  for  a  90-degree  phase  dif 
ference  or  zero  power  factor.  Lei 
Cl  =  sin  A  and  cj  =  sin  (A  —  90) 
then  ei  +  62  =  sin  A  +  sin  (A  -  90) 

=  2  sin  (A  —  45)  cos  45 
=  1.4  sin  (A  -  45)  (,5 

Cl  —  62  =  sin  A  —  sin  (A  —  90) 

=  2  cos  (A  —  45)  sin  45 
=  1.4  cos  (A  —  45)  I- 

It  can  be  seen  that  two  new  com¬ 
ponents  are  introduced  and  thaj 
these  are  of  equal  amplitude,  sep^ 
arated  by  90  degrees  representing 
sine  and  cosine  functions.  They 
give  equal  changes  in  the  d-c  plat^ 
current  of  Vi  and  F,  and  thus  there 
will  be  no  deflection  of  the 
meter  needle.  Figure  2  shows 
graphically  the  sum  and  difference 
components  for  in-phase  and  out- 
of-phase  components. 

New  Circeit 


ployed  ar 
the  plate 
and  diffei 
of  pento< 
and  V*  P 
the  inpu 
tubes. 

This  ai 
rent  and 
Peterson 
range,  a 
single-en 
The  adv 
rectifier 
the  folio' 


Early  Datiga  aad  Theory 

Figure  1  shows  the  original  cir¬ 
cuit  described  by  Peterson,  which 
operates  on  the  principle  of  the  bal¬ 
anced  modulator.  Voltage  and  cur¬ 
rent  components  of  the  load  are  ap¬ 
plied  to  the  tubes  Vi  and  Va  and  the 
difference  in  their  plate  current  is 
registered  on  meter  Af.  The  voltages 
applied  to  the  grids  add  in  one  case 
and  subtract  in  the  other  so  that 
the  change  in  plate  current  in  tube 
Fjis 

ip  —  oi  (ci  -f-  ei)  -h  oa  («i  +  «*)*  (1) 

and  in  tube  V»  is 

i'p  =  oi  («!  —  62)  +  Oa  (ci  —  «a)*  (2) 

The  difference  or  meter  current  is 
to  =  tp  —  t'p  =  2  oie*  -f-  4  026162  (3) 

If  62  =  .Bi  cos  ut  and  61  =  Et  cos  (wf  —  6) 
to  =  2  oi  Bi  cos  ut  4  02  E1E2  cos  wt  X 
cos  (ut  —  0) 

=  2  oi  El  cos  ut  -(-  2  02  E1E2  X 
(cob  (2  tot  —  0)  -|-  cos  0] 

=  2  oi  El  cos  cot  -|-  2  02  E1E2  X 

cos  (2  cot  —  0)  -f-  2  02  E1E2  cos  0  (4) 

and  neglecting  the  frequency  terms 
whose  average  value  equals  zero, 


FIG.  2 — Response  of  wottmeter  reo^g 
to  power  factor  is  illustrated  by  (a)  the 
addition  of  in-phase  current  and  poten¬ 
tial  wares  giring  a  large  resultant 
meter  current,  and  (b)  the  addition  of 
out-of-phase  components  giring  a  zero 
resultant  meter  current 


A  modernized  version  of  the 
Peterson  wattmeter  circuit 
shown  in  Fig.  3.  The  load  is  sup¬ 
plied  with  power  from  the  gen¬ 
erator  G  through  transformer  T, 
in  the  secondary  of  which  is  placed 
a  small  resistor  Ri  for  obtaining: 
small  voltage  component  proper 
tional  to  current.  A  component  pro¬ 
portional  to  voltage  is  fed  to  tube 
F#,  a  phase  inverter  which  supplies 
push-pull  voltages  to  tubes  Vt  anil 


the  meter  or  d-c  current  is 
id-0  =  2  02  E1E2  cos  0  (5) 

It  can  thus  be  seen  that  the  elec¬ 
tronic  instrument  will  register  true 
power. 

The  manner  in  which  the  voltage 
and  current  components  add  or  sub¬ 
tract  for  out-of-phase  load  condi- 


Tubes  F„  F*  and  F,  constitute  a 


STABh.iZED 
B  + 


FIG.  3— Modernized  electronic  wattmeter  mokes  use  of  cathode  follower  to  shift  phase  of  the  potential  component,  ond  b<da>^ 
modulator  to  combine  current  and  potentiol  for  rectificotion  by  the  parabolic  rectifiers  which  feed  the  indicating  meter 
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One  half  of  the  distance  PQ,  or  OQ, 
is  the  incremental  or  d-c  change  in 
plate  current  for  the  given  a-c  wave 
applied. 

Design  Considerations 

It  is  apparent  that  Vx  and  T* 
should  be  matched  both  statically 
and  parabolically.  Feedback  meth¬ 
ods  to  stabilize  these  characteristics 
are  difficult  to  apply  and  become 
complex  due  to  the  fact  that  the  in¬ 
put  and  output  components  are 
totally  different  in  character:  that 
is,  the  input  is  an  alternating  cur¬ 
rent  and  the  output  is  a  d-c  com¬ 
ponent  produced  by  the  non-linear 
characteristics  of  the  tubes. 

One  good  method  of  tube  selec¬ 
tion  is  to  first  choose  tubes  having 
similar  but  not  necessarily  identical 
static  characteristics.  By  applying 
a  small  a-c  voltage  the  tubes  can 
then  be  selected  for  parabolic  or 
rectification  characteristics  by  not¬ 
ing  d-c  plate  current  changes. 

Use  of  high-transconductance 
rectifier  tubes  with  large  grid 
swings  gives  considerable  d-c  plate  . 
and  screen  current  variations. 
Voltage-stabilized  sources  thus  be¬ 
come  essential  in  order  to  preserve 
the  linearity  of  the  meter  readings. 
The  advantage  of  using  pentode 
rectifiers  is  that  plate  current  is 
substantially  independent  of  plate 
voltage. 

It  would  seem  that  unlimited  sen¬ 
sitivity  might  be  obtained  by  using 
high  values  of  plate  resistance  Rt 
and  Rs  and  a  sensitive  meter.  How¬ 
ever,  the  rectifier  circuit  and  meter 
may  be  considered  as  a  d-c  ampli¬ 
fier  and  so  to  avoid  microphonics 
and  other  circuit  instabilities  the 
overall  d-c  gain  should  be  kept  low. 
The  bias  arrangement  shown  in 
Fig.  3  enables  residual  unbalanced 
components  to  be  eliminated  from 
the  meter  circuit.  Meter  shunts 
can  be  used  to  extend  the  effective 
working  range  and  to  protect  the 
instrument  during  the  warm-up 
period  provided  care  is  taken  not  to 
use  inputs  that  exceed  the  linear 
transconductance  range  of  the  rec¬ 
tifier  tubes. 
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the  input  circuits  of  the  mixer 
tubes. 

This  arrangement  avoids  the  cur¬ 
rent  and  voltage  transformers  of 
Peterson,  gives  greater  frequency 
range,  and  is  readily  adapted  to 
jingle-ended  circuit  measurements. 
The  advantages  of  using  pentode 
rectifier  tubes  are  brought  out  in 
the  following  paragraphs. 

Parabolic  Tabe  Characteristics 


CWITROLORH)  VOLTS 


FIG.  4 — Tronsconductance  ts  grid  volt¬ 
age  for  various  values  of  screen  volt¬ 
age  of  O  typicol  screen-grid  tube 


Ckinsiderable  care  is  required  in 
the  selection  and  operating  condi¬ 
tions  of  the  tubes  Vi  and  Vi.  For 
true  parabolic  operation  the  first 
derivative  of  the  plate-current, 
grid-voltage  curve  should  be  a 
straight  line.  Thus  the  linearity  of 
the  transconductance  versus  grid- 
voltage  curve  should  be  used  as  a 
criterion  of  parabolic  rectification 
characteristics. 

The  tube  transconductance  is 
given  by  =  Oif/deg  so  that 
bVbe,*  or  dpm/de,  should  be  linear 
to  meet  the  above  requirements. 

Typical  curves  of  grid  voltage  ver¬ 
sus  transconductance  for  a  typical 
screen-grid  tube  are  given  in  Fig.  4. 

It  can  be  readily  shown*  that  the 
steady  or  d-c  value  of  the  incre¬ 
mental  plate  current  Ai,  of  a  para¬ 
bolic  plate  rectifier  due  to  the  appli¬ 
cation  of  a  superimposed  a-c  grid 
voltage  \Eg  is  given  by 

.  tubes  only  one  tenth  the  meter  read- 
^  "  ing  for  unity  power  factor  loads 

where  AF,  is  the  peak  value  of  the  will  be  obtained  for  0.1  power  factor 
applied  a-c  voltage.  Equation  (8)  loads.  While  it  would  seem  possible 
shows  that  the  slope  of  the  trans-  to  increase  meter  sensitivity  in¬ 
conductance  curve  should  be  steep  definitely  to  cover  low  power  factor 
and  that  the  linear  portion  should  measurements,  tube  microphonics 
extend  over  the  widest  possible  grid  and  d-c  stability  limitations  mili- 
fange  for  greatest  change  of  plate  tate  against  this  alternative, 
current.  High-conductance  power  Incremental  plate  current  may 
tubes  are  thus  indicated  as  suitable  also  be  determined  graphically.  A 
parabolic  rectifier  applications  straight  line  RS  is  drawn  on  the 
and  will  give  the  greatest  change  of  characteristic,  connecting  the 

P  ate  current.  positive  and  negative  peaks  of  the 

The  importance  of  Eq.  (8)  will  applied  voltage  on  the  parabolic 
when  power  factor  is  working  curve  as  in  Fig.  5.  A  per- 
y^en  into  consideration.  Assum-  pendicular  PQ  is  then  dropped  to 
•ng  equal  inputs  to  the  rectifier  the  working  point  Q  of  the  curve. 


GRID  VOLTAGE 


FIG.  5 — Graphic  method  of  determining 
the  d-c  change  in  piate  current  due  to 
applied  a<c  grid  potential 
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INDUSTRIAL  X-RAY 


Survey  of  tubes  used  today  in  plants  for  microradiography  with  low-voltage  beryllium, 
window  types,  x-ray  diffraction  with  types  having  targets  lower  in  atomic  number  than  the 
material  to  be  examined,  and  industrial  radiography  at  50,000  to  2,000,000  peak  volts 


INDUSTRIAL  X-ray  tubes  have 
greatly  increased  in  number 
and  variety  within  the  present  war 
period.  In  fact,  they  have  received 
from  this  war  as  great  an  impetus 
as  that  which  marked  medical  x-ray 
tube  development  after  World  War 
I. 

Although  the  first  industrial 
x-ray  installation  in  this  country 
was  completed  in  1922,  there  was  a 
long  period  when  such  tubes,  in 
effect,  took  a  back  seat  with  respect 
to  the  developments  in  the  field  of 
medical  applications.  During  this 
slow  development  period  when  the 
value  of  x-ray  was  being  proven  for 
industrial  use,  tubes  designed  solely 
for  medical  applications  were  com¬ 
monly  used.  Aside  from  a  few  limi¬ 
tations,  these  tubes  adequately  met 
the  industrial  requirements  of  this 
period. 

Within  recent  years  the  great  in¬ 
crease  in  applications  has  brought 
about  a  demand  for  tubes  designed 
specifically  for  industry.  As  a  re¬ 
sult,  today  there  is  available  a  com¬ 
plete  range  of  industrial  x-ray  units 
employing  tubes  from  the  very  low- 
voltage  type  to  the  super-voltage 
tubes  of  one  and  two-million  volt 
capacity.  A  brief  description  of 
the  various  designs  of  tubes,  divided 
primarily  as  to  operating  voltage 
and  application,  follows. 

Low-Voltage  Tubes  for 
Miereradiogrophy 

With  the  advent  of  beryllium- 
window,  permanently-evacuated  x- 
ray  tubes,*  developed  primarily  for 
diffraction,  low-voltage  radiography 
became  a  practical  tool.  This  field 
covers  radiography  of  thin  sections 
that  can  be  magnified  to  produce  a 
microradiograph,  and  radiography 
of  thin  spot-weld  structures  such 
as  airplane  aluminum  wing  sections 
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viewed  directly  or  at  low  magnifi¬ 
cation. 

Microradiographs  can  be  success¬ 
fully  magnified  to  200  to  400  diame¬ 
ters.  The  limiting  factor,  of  course, 
is  the  film  emulsion  itself.  Ordinary 
radiographic  films  are  too  grainy 
and  only  suitable  for  low  magnifica¬ 
tions  up  to  15  to  20  diameters.  The 
first  successful  emulsion  usable  for 
this  work  was  the  Lippman  emul¬ 
sion,  which  essentially  was  a  non¬ 
grain  material.  Within  recent  years 
the  Eastman  Kodak  Co.  has  devel¬ 
oped  Type  UO  film  and  plate  suit¬ 
able  for  magnification  up  to  50 
diameters.  The  type  548-0  emulsion 
can  be  used  with  magnifications 
well  over  200.  Figure  1  is  a  micro¬ 
radiograph  enlarged  250  diameters 


FIG.  I — Microradioqraph,  enlarged  250 
times,  of  high-temperature  cast  iron 
alloy.  The  lighter  areas  are  of  higher 
x-ray  density 

of  high-temperature  cast  iron  alloy. 
Lighter  areas  are  of  higher  x-ray 
density. 

There  are  basically  two  different 
methods  used  in  interpreting  micro¬ 
radiographs.  The  most  common 
method^  is  simply  to  use  the  differ¬ 
ences  in  absorption  of  the  various 
arrangements  of  crystals  or  ele¬ 


ments  in  the  thin  section  as  exag¬ 
gerated  by  long-wavelength  x-rays. 
The  second  method®  is  based  on 
characteristic  absorption  discon¬ 
tinuities  of  the  various  elements 
which  compose  the  substance  being 
radiographed. 

Interpretation  of  Mierorodiographs 

In  the  first  method  a  tungsten 
target  usually  is  desired  because  it 
gives  the  maximum  intensity  of  ra¬ 
diation.  For  a  given  x-ray  tube  cur¬ 
rent  the  efficiency  of  total  radiation 
produced  is  a  linear  function  of  the 
atomic  number.  Copper  or  other 
low-atomic-number  targets  are 
usable  for  this  work,  but  the  ex¬ 
posures  required  are  about  2J  times 
as  long  as  those  for  tungsten. 

In  the  second  method,  character¬ 
istic  radiation  is  required  which 
makes  possible  the  accentuation  of 
the  contrast  to  bring  out  small  in¬ 
clusions  that  might  not  otherwise 
be  discernible.  Going  even  farther, 
by  proper  selection  of  the  target 
material  with  respect  to  the  crit¬ 
ical  absorption  coefficient  of  the 
suspected  element  the  method  can 
be  used  to  determine  an  unknown 
The  target  selection  for  this  tech¬ 
nique  should  be  two  or  three  atomic 
numbers  higher  in  the  periodic 
chart  than  the  unknown  being 
sought.  This  calls  for  considerable 
compromise  and  can  become  a  real 
headache  for  the  x-ray  tube  de¬ 
signer  who  is  required  to  provide 
the  necessary  numerous  target  ma* 
terials.  For  example,  this  method 
has  been  proposed  to  identify  an 
locate  the  iodine  secreted  in  • 
goiter.  Iodine,  having  atomic  num¬ 
ber  .53  with  a  critical  absorption  cfr 
efficient  of  0.37344  angstrom  units 
calls  for  lanthanum,  57,  or  cerium 
58,  for  a  target.  Since  neither 
be  used  in  modern  permanen . 
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evacuated  tubes,  a  compromise 
would  have  to  be  made  by  going  up 
to  the  first  possible  practical  target 
ibove  iodine  in  atomic  number. 
This  would  be  tantalum,  73. 

Recently  another  technique  made 
possible  by  these  low-voltage  tubes 
kas  been  developed*’  ®.  This  is 
chemical  analysis  by  x-ray  absorp¬ 
tion  using  a  comparative  method. 

A  phototube  of  the  secondary  elec¬ 
tron  multiplier  type,  a  sensitive 
x-ray  fiuorescent  screen  to  produce 
light  of  a  wavelength  to  affect  the 
phototube,  and  the  low-voltage 
x-ray  source  are  the  essential  parts 
of  this  system.  The  cell  of  unknown 
material  can  have  a  wide  variety  of 
shapes  and  include  substances  in 
all  forms,  as  gases,  liquids,  or  solids. 

Figure  2A  illustrates  a  beryl¬ 
lium-window  tube  for  this  class  of 
wrk.  It  has  a  large-diameter  beryl¬ 
lium  window  to  give  adequate  cov¬ 
erage,  and  it  can  be  operated  at 
voltages  from  as  low  as  one  or  two 
Itvp  (kilovolts  peak)  up  to  a  maxi¬ 
mum  of  50  kvp  oil-immersed.  When 
oil-immersed  the  mounting  is  made 
m  such  a  manner  that  there  is  no 
oil  absorption,  the  beryllium  being 
exposed  directly  to  air. 

Targets  for  X-ray  Diffraction 

Tubes  for  x-ray  diffraction  are 
essentially  in  the  low-voltage  classi¬ 
fication  described  above  and,  as  ex¬ 
plained,  preceded  them  in  develop¬ 
ment.  Here  characteristic  radiation 
■a  the  sole  interest.  The  total  white 
eadiation  produced  is  a  nuisance 
and  many  different  mechanisms  are 
«®Ployed  to  eliminate  it.  The  oper¬ 
ating  voltage  required  ranges  from 

to  70  kilovolts,  with  most  work 
in  the  range  of  25  to  42  kvp. 

e  essential  requirement  in  volt- 
a^e  is  that  it  be  above  the  minimum 
exact  value  that  excites  the  charac- 
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Radiographing  an  aluminum  casting  with  x-ray  tube  head  employing  the  140- 
kvp  tube  shown  in  Fig.  2D.  Connections  to  the  high-voltage  transformer  at  the 
right  are  made  with  shockproof  coble 


teristic  radiation  and  not  high 
enough  to  give  so  much  white  radia¬ 
tion  that  the  characteristic  lines  are 
covered  up. 

Different  wavelengths  of  radia¬ 
tion  are  required  to  provide  suitable 
measuring  sticks*’  ’  for  the  infinite 
variety  of  materials  being  studied 
by  x-ray  diffraction.  This  has 
meant  a  demand  for  targets  of  dif¬ 
ferent  atomic  numbers,  ranging 
from  tungsten  with  an  atomic  num¬ 
ber  of  74  down  to  chromium  with 
an  atomic  number  of  24.  This  di¬ 
versity  has  meant  considerable  work 
for  the  x-ray  tube  designer  in  that 
targets  of  metals  such  as  cobalt, 
chromium,  etc,  have  not  been  eas¬ 
ily  fabricated  into  the  necessary 
target  shapes  and  purity. 

Chromium  target  tubes  are  being 
made  today  by  electroplating  onto 
the  copper  anode.  Such  electro¬ 
plated  targets  also  have  the  advan¬ 
tage  of  higher  rating  over  a  solid 
block  type  of  target,  being  thin 
layers  on  the  high-conductivity  cop¬ 
per  backing.  Purity  of  metal  in  the 


target  is  important  because  impur¬ 
ities  will  give  their  characteristic 
radiation  lines  in  the  spectrum  and 
thus  confuse  the  interpretation  of 
the  diffraction  pattern.  It  is  pos¬ 
sible  for  an  impurity  of  as  little  as 
one  part  in  ten  thousand  to  give  a 
line  strong  enough  to  result  in  mis¬ 
interpretation  under  certain  con¬ 
ditions.  If  it  were  not  for  the  diffi¬ 
culty  of  making  samples  into  tar¬ 
gets  for  such  an  x-ray  tube,  this 
method  could  be  used  for  chemical 
analysis.  As  a  method,  of  course,  it 
could  not  compete  with  spectro¬ 
scopy  either  from  a  standpoint  of 
sensitivity  or  convenience. 

Baryllium-Window  Tubas  for  Diffractieu 

An  accepted  type  of  tube  for  dif¬ 
fraction  is  of  a  two-port  construc¬ 
tion  with  beryllium  windows  as 
shown  in  Fig.  2B.  This  tube  is 
made  as  a  standard  production  item 
in  seven  different  targets — tung¬ 
sten,  molybdenum,  copper,  nickel, 
cobalt,  iron,  and  chromium.  In  ad¬ 
dition,  for  special  orders  it  has  been 
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supplied  in  silver,  columbium,  zir¬ 
conium,  germanium,  manganese, 
and  titanium.  Vanadium  has  been 
requested  and  is  definitely  a  desir¬ 
able  target  material  for  some  spe¬ 
cific  applications.  Unfortunately,  as 
yet  the  metal  has  resisted  all  at¬ 
tempts  to  make  it  into  a  successful 
target.  Success  with  titanium  has 
been  very  poor  and  only  one  or  two 
experimental  tubes  have  been  made 
to  date. 

The  demand  is  for  long-wave- 
length  radiations.  The  only  way  to 
accomplish  this  is  with  lower  atomic 
number  targets,  and  the  question 
is  just  how  far  it  is  possible  to  go. 
With  sealed-off  types  of  tubes  prob¬ 
ably  the  lowest  atomic  number  ma¬ 
terial  in  a  commercial  tube  will  be 
titanium,  atomic  number  22.  Scan¬ 
dium,  atomic  number  21,  is  a  rare 
earth  unavailable  as  a  target  mate¬ 
rial  except  possibly  for  a  research 
project. 

Recent  attempts  to  make  a  cal¬ 
cium  (atomic  number  20)  target 
tube  show  that  it  will  not  be  pos¬ 
sible  in  a  sealed-off  commercial  type 
of  tube.  An  experimenter  working 
with  a  demountable  tube  on  con¬ 
tinuous  exhaust  equipment  could 
probably  utilize  it  as  a  target.  Be¬ 
low  atomic  number  20,  the  choice 
becomes  slim  indeed.  Silicon, 
atomic  number  14,  would  be  the  first 
possible  choice.  Its  characteristic 
K  alpha  radiation  is  7.111  ang¬ 
stroms,  which  would  be  absorbed 
completely  in  a  beryllium  window 
only  a  few  mils  thick.  For  such  long 
wavelengths  the  target,  specimen, 
and  diffraction  camera  will  all  have 
to  be  housed  in  the  same  vacuum. 

Recently  x-ray  diffraction  has 
been  greatly  enhanced  by  the 
successful  development  of  a  Geiger- 
counter  type  of  continuous  record¬ 
ing  spectrometer.®  It  can  be  pre¬ 
dicted  that  this  type  of  unit  will 
branch  out  into  several  different 
forms  requiring  specific  tube  de¬ 
signs  to  meet  the  equipment  design. 

Radiographic  Low-Voitage  Tubes 

X-ray  tubes  for  industrial  radiog¬ 
raphy  at  voltages  from  50  to  150 
kvp  have  not  received  too  much  spe¬ 
cial  attention  from  the  designer.  In 
general,  tubes  used  in  medical 
roentgenography  and  therapy  have 


been  employed  with  little  modifica¬ 
tion.  This  has  been  particularly 
true  for  voltages  up  to  100  kvp 
which  is  today  the  maximum  for 
medical  roentgenography.  Every 
tube  manufacturer  has  a  dozen  or 
more  types  of  tubes  suitable  for  the 
application.  Small  self-contained, 
self-rectified  units  are  available  in 
many  forms.  In  general  they  are 
all  that  is  required  for  low-voltage 
industrial  radiography. 

Figure  2C  shows  a  small  self- 
rectified  tube  with  85  kvp  top  kilo- 
voltage  rating  and  15  to  25  ma  cur¬ 
rent  rating,  with  a  1.7-mm  line 
focus.  This  tube  meets  all  of  the 
present  requirements  for  voltages 
of  this  order.  Higher-current  diag¬ 
nostic  tubes  have  never  been  used 
industrially  since  there  has  been 
no  need  to  make  fractional-second 
exposures.  In  the  medical  field,  mo¬ 
tion  of  the  patient  has  required 
split-second  speed  in  the  radiograph 
to  arrest  motion — the  same  reason 
high-speed  exposures  are  required 
in  photography.  This  has  brought 
about  high-current  tubes  with  small 
focal  spots,  as  ideally  accomplished 
in  the  rotating-anode  tubes  which 
are  now  in  widespread  use  by  the 
roentgenologist. 

Rotating-Anode  Tubes 

Rotating-anode  tubes  are  not 
used  industrially  today.  It  is  very 
unlikely  that  any  use  will  be  found 
for  the  present  type  of  rotating- 
anode  tube  other  than  in  medical 
work.  Incorporation  of  rotating 
anodes  in  high-voltage  x-ray  tubes 
to  provide  for  small  focal  spots  is  a 
possibility,  but  at  present  it  does 
not  seem  to  go  beyond  being  just 
that. 

In  the  diffraction  field,  rotating- 
anode  types  of  tubes  may  some  day 
be  a  reality  because  small  focal  spot 
loadings  are  limited  even  with  cir¬ 
culating  coolant,  particularly  with 
targets  of  low  melting  point  and 
poor  conductivity.  Diffraction  tubes 
require  continuous  loadings,  mak¬ 
ing  the  piresent  form  of  medical  ro¬ 
tating  anode  of  no  particular  value. 
The  tube  will  probably  have  to  be 
operated  on  the  vacuum  pump  and 
have  a  relatively  tight  vacuum 
bushing  to  be  able  to  bring  circu¬ 
lating  coolant  to  the  anode.  A  tube 


of  this  type  was  made  quite  sorc- 
years  ago  by  Mueller  in  England' 
Rcently  a  rotating-anode  diffrac. 
tion  tube  has  been  described  by  Me- 
Arthur,  University  of  Leeds,  Eng. 
land."®  A  mercury-oil  liquid  seal  la 
described,  credited  to  Astbury,  op. 
erating  at  the  relatively  low  speed 
of  620  rpm. 

Recently  a  rotating-anode  seal 
has  been  made  with  a  metal-oil  seal, 
ing  surface  that  has  operated  satis, 
factorily  at  3000  rpm. 

Tubes  for  100  to  150  Kilovelh 

Above  100  kilovolts,  the  present 
ceiling  for  medical  roentgenog- 
raphy,  we  begin  to  arrive  at  oper¬ 
ating  requirements  in  industry  tha: 
made  necessary  the  design  of  tubes 
specifically  for  industrial  use.  How¬ 
ever,  up  until  recent  years  the 
range  of  voltage  from  100  to  150 
kv  has  been  handled  industrially  by 
the  medical  superficial  therapy  class 
of  tube.  Tubes  in  this  range  have 
been  essentially  of  low-voltage  de¬ 
sign,  with  sufficient  increase  in  di¬ 
mensions  to  operate  50  kv  higher. 
Essentially  continuous  loadings  are 
required  at  low  currents  of  five  t: 
10  ma.  In  general,  these  tubes  are 
made  in  shockproof  casings  with 
high-voltage  cables  to  the  generator 
as  used  for  low-voltage  tubes.  The 
casing  and  tube  are  cooled  by  tap 
water,  oil  cooler,  or  fans.  One  of 
the  tubes  used  in  a  shockproof  cas¬ 
ing  for  140-kv  industrial  equipment 
is  shown  in  Fig.  2D.  A  similar  de¬ 
sign  of  equipment  has  been  made 
for  voltages  as  high  as  220  k? 
but  this  is  the  maximum  because 
of  the  cables. 


High-Voltage  Tubes 

Above  150  kilovolts  we  enter  th 
higher-voltage  range  which  i 
usually  thought  to  start  at  2(*' 
kilovolts.  As  pointed  out  in  the  bn 
ginning,  this  is  the  start  of  the] 
deep-therapy  range  for  which 
well-developed  commercial  line  ofj 
tubes  has  been  available  for 
years.  These  tubes  met  the  inda-** 
trial  requirements  in  all  but  o®* 
very  important  consideration— 
of  focal  spot  size.  In  therapy^" 
a  beam  of  radiation  bathes  the^ 
tient  just  as  it  would  for  ultravi^ 
treatment,  so  the  source  of 
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The  therapy  tubes  with  large 
round  or  elliptical  focal  spots  10  to 
20  mm  in  diameter  were  used  in  the 
early  days  of  industrial  radiog¬ 
raphy  and  were  at  best  only  a  poor 
compromise.  By  working  at  long 
distances,  of  course,  they  did  give 
satisfactory  radiographs.  Gradu¬ 
ally  the  size  of  therapy-tube  focal 
spots  was  brought  down  to  8  to  10 
mm  diameter  to  help  in  radiog¬ 
raphy. 

It  has  been  only  within  the  last 
five  years  that  line  focus  tubes  with 
5-mm  projected  focal  spots  and  20- 
degree  targets  have  been  made 
available  for  exclusive  use  in  in¬ 
dustrial  radiography.  Some  sacri¬ 
fice  in  the  therapy  tube  life  was 
made  by  attempting  to  reduce  the 
focal  spot  size  so  that  they  are  now 
made  in  the  former  20-mm  size  of 
spot.  Figure  2E  shows  the  modern 
self-rectified  250-kilovolt  tube  with 
oil  circulation  and  hooded  anode 
construction.  This  same  tube  is 
made  with  two  different  focal  spots, 
20-mm  round  focus  for  therapy 
with  250  kvp  and  15  ma  continuous 
rating,  and  5-mm  line  focus  with 
250  kvp  and  10  ma  intermittent- 
duty  rating  compatible  with  the 
radiographic  exposure  times  needed. 

400-Kilovolt  Tube 

Above  250  kvp  various  models  of 
tubes  have  been  made  for  300  kilo¬ 
volts  and  higher  because  of  the  in¬ 
dustrial  demand  for  radiographing 
greater  thickness  of  steel.“  These 
models  were  made  obsolete  by  the 
successful  development  of  a  400- 
kilovolt  tube’®  for  such  use  that  has 
had  a  very  wonderful  record  in 
medical  therapy  and  industrial  ra¬ 
diography  since  1935.  At  first  it 
was  energized  from  various  forma 
of  generators  to  give  a  constant  or 
unipotential  voltage.  The  tube  was 
housed  in  a  separate  oil  tank  or  an 
air  drum,  or  in  some  cases  in  the 
same  cumbersome  tank  with  the 
high-voltage  generator  and  keno- 
trons.  In  1939  it  was  redesigned 
to  operate  self-rectified,  making 
possible  a  practical  single-package 
high-voltage  x-ray  unit. 

At  first  this  tube  was  made  only 
with  round  focus  for  both  medical 
and  industrial  applications.  As  the 
industrial  demand  exceeded  the 


flG.  2 — Examples  of  modern  industrial  x-ray  tubes.  (A)  Tungsten-target  dif- 
iraction  tube  with  3^•inch  beryllium  window;  (B)  Two-port  beryllium-window 
diffraction  tube,  in  which  the  ports  resemble  black  buttons  fused  into  the  glass 
envelope;  (C)  Small  self-rectified  tube  for  SS-kvp  operation;  (D)  X-ray  tube  used 
la  UO-kvp  oil-immersed  head;  (E)  Self-rectified  hooded-anode  line-focus  tube 
lor  250-kyp  operation;  (F)  X-ray  tube  used  in  400-kyp  unit  for  self-rectified 
operation  now  made  only  with  line  focus  but  with  five  types  of  fittings 


aaiation  need  not  be  small.  For  Of  course,  for  industrial  radiogra- 
8  adow-pictures,  ports  and  cones  phy  it  is  desirable  to  approach  a 

^  ich  limit  the  radiation  to  the  point  source  as  far  as  practical,  to 

being  treated  are  not  required,  get  the  desired  detail. 
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medical  it  was  redesigned  in  line 
focus  and  is  today  made  only  in 
line  focus  for  all  applications.  This 
is  possible  because  the  rating  has 
been  limited  to  5.0  ma  at  400  kvp 
for  all  types  of  generators.  Today 
this  one  tube  is  supplied  with  five 
different  types  of  fittings  to  operate 
in  the  obsolete  type  of  generators 
as  well  as  the  self-contained,  self- 
rectified  unit  of  present  manufac¬ 
ture.  This  tube,  as  shown  in  Fig. 
2F,  was  for  a  number  of  years,  and 
until  the  advent  of  the  present  mil¬ 
lion-volt  tube,  the  largest  and  high- 
est-voltage  permanently-evacuated 
x-ray  tube  made. 

No  commercial  permanently-evac¬ 
uated  x-ray  tubes  have  as  yet  been 
made  for  voltages  between  400  and 
the  now  well  established  million- 
volt  type  of  tube.  Before  andi 
throughout  the  period  when  the 
400  kvp  tube  was  the  highest  volt¬ 
age  type  available,  various  therapy 
installations  were  made  for  voltages 
from  600  to  1000  kvp  and  higher, 
with  demountable  tubes  operated 
on  the  exhaust  system  continu- 
ously.^  It  is  significant  that  none 
of  these  installations  was  made  for 
industrial  radiography.  The  reason 
is  quite  apparent  when  you  consider 
their  size  and  lack  of  mobility. 

The  first  million-volt  industrial 
installation  was  made  using  the 
type  of  unit  developed  in  the  Gen¬ 
eral  Electric  Research  Laboratory 
for  medical  therapy^  but  with  the 
pumping  equipment  mounted  on  the 
tank  to  give  some  small  degree  of 
mobility.  It  operated  successfully 
until  the  development  of  the  present 
unit  incorporating  the  sealed-off 
type  of  tube.  As  a  matter  of  fact, 
the  physical  dimensions  of  the  de¬ 
mountable  tube  were  made  so  closely 
approaching  the  present  sealed-off 
type  that  it  had  little  to  offer  in 
ruggedness  over  the  present  tube. 
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Hospital  in  Washington,  D.  C. 

The  SMS-1000  tube  (abbrevia¬ 
tion  of  Sealed-off  Multi-section- 
1000  kvp)  has  a  round  focal  spot  of 
three  different  values  depending  on 
the  operating  current.  For  best  pos¬ 
sible  radiographic  detail  where  a 
great  distance  cannot  be  employed, 
the  focal  spot  is  focused  to  a  small 
spot  about  5.0  mm  in  diameter  by 
the  focusing  coil  and  the  current 
rating  is  limited  to  0.1  ma.  An  in¬ 
termediate  current  rating  of  1.0 
ma  is  given  with  a  focal  spot  about 
7.0  mm  in  diameter.  Full  rating  of 
3.0  ma  at  1000  kvp  is  given  with 
the  focal  spot  about  10  mm  in  di¬ 
ameter. 


Two-MlIlioN-Velt  Tube 


With  million-volt  x-rays  8  inches 
is  the  maximum  thickness  of  rolled 
steel  plate  that  can  be  radiographed 
with  a  two-hour  exposure.  The  war 
has  brought  about  a  demand  for  ra¬ 
diography  of  steel  even  thicker  than 
this  with  shorter  exposure  times. 
In  1944  a  two-million-volt  tube  and 
unit  were  developed**  along  the  lines 
of  the  million-volt  equipment  il¬ 
lustrated.  Figure  3  gives  the  physi¬ 
cal  size  comparison  of  the  two  tubes. 
The  two-million-volt  tube  is  nearly 
nine  feet  long  which  probably  is 
the  maximum  length  that  such  a 


The  tube  for  million-volt  indus¬ 
trial  radiography  is  an  eleven-sec¬ 
tion  tube  operated  self-rectified 
inside  a  180-cycle  resonant  trans¬ 
former,  with  freon  gas  as  the  di¬ 
electric.**  Nearly  fifty  of  these  tubes 
are  in  operation  daily  in  industrial 
installations,  and  they  are  making 
important  contributions  to  the  war 
effort.  Only  one  unit  of  this  type  is 
in  use  medically,  at  Walter  Reed 


FIG.  3 — Comparison  of  1.000.000  (left) 
and  2.000,000  (right)  kvp  industrial 
x-ray  tubes 


tube  will  ever  reach.  Possibly  three- 
or  four-million-volt  tubes  will  be 
built  along  similar  lines,  but  they 
will  not  be  any  picnic  for  the  x-ray 
tube  builder.  The  present  two-mil- 
lion-volt  tube  in  the  horizontal  po. 
sition,  supported  by  the  anode,  de- 
fleets  more  than  i  inch  at  the  cath- 
ode  end.  Special  carrying  trays  had 
to  be  made  to  carry  the  tube  around 
the  factory  during  construction. 

There  is  speculation  as  to  what 
the  next  step  above  voltages  of 
three  or  four-million  will  be  either 
for  industrial  or  medical  applica¬ 
tions.  It  is  certain  that  it  will  not 
be  with  tubes  of  the  design  de¬ 
scribed  above.  The  induction  elec¬ 
tron  accelerator*^,  now  popularly 
referred  to  as  the  betatron,  may  be 
the  answer.  Successful  operation 
has  been  reported  with  such  devices 
at  from  20  to  100  megavolts,  but  as 
yet  radiographic  results  have  not 
been  reported. 
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ensitivity  Limits  in 
ADIO  MANUFACTURING 


Statistical  procedure  for  determining  economical  sensitivity  limits  of  receivers  coming  off 
j  production  line,  and  use  of  a  preselected  average  set  of  tubes  to  determine  if  rejection 
of  a  receiver  is  due  to  circuit  trouble  or  to  an  unfortunate  combination  of  tubes 


VEN  with  the  most  careful  con¬ 
trol  in  manufacture  the  per¬ 
formance  of  finished  radio  receivers 
of  a  given  design  will  vary.  The 
performance  can  be  described  in 
terms  of  various  operating  charac¬ 
teristics  such  as  the  selectivity, 
sensitivity,  maximum  power  out- 
pjt,  avc  action,  and  distortion  (us- 
wg  the  terms  in  a  very  general 
sense).  These  characteristics  are 
not  independent  of  one  another,  nor 
are  they  all  of  the  same  importance. 

The  present  discussion  directs  at¬ 
tention  to  the  sensitivity  alone,  de¬ 
fining  it  in  terms  of  microvolts  in¬ 
put  to  give  a  stated  output  (in 
^atts  or  in  volts).  The  sensitivity 
vill  vary  from  one  receiver  to  an¬ 
other,  and  the  question  arises  as  to 
how  much  variation  should  be  ex¬ 
pected  or  allowed.  This  question 
onn  be  answered  through  straight¬ 
forward  statistical  analysis. 

Suppose  we  consider  a  more  or 
iess  conventional  six-tube  receiver 
indicated  in  Fig.  1.  Here  there 
at  least  eleven  variable  factors 
‘0  the  circuit  which  will  affect  the 
o'erall  sensitivity — the  nine  gain 
actors  /As,  /xj,  ...  /X,  of  the  coup- 
circuits  and  tubes,  the  coup- 
‘0?  resistor  R  and  the  B  supply 
voltage. 
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In  the  course  of  manufacture  and 
assembly  of  receivers,  suppose  that 
each  of  the  above  eleven  factors  var¬ 
ies  dblO  percent.  The  total  overall 
gain  of  the  receiver  (its  sensitivity) 
might  then,  if  we  happen  to  get  all 
low-value  factors  together  first  and 
all  high-values  factors  next,  vary  in 
the  ratio  of  (1. 1/0.9)“  and  give  a 
range  of  over  9  to  1  in  sensitivity. 

Standard  Deviation  Unit 

It  will  now  be  shown  that  the 
principle  just  used,  taking  all  the 
possible  maximum  and  minimum 
limits  for  determining  the  limits 
of  a  complete  assembly  of  parts,  is 
not  economically  justified.  It  will 
also  be  shown  how  proper  economic 
limits  may  be  specified. 

If  the  gain  factor  (the  mutual 
conductance  g„)  of  a  large  number 
of  supposedly  identical  vacuum 
tubes  is  measured,  it  will  be  found 
that  there  is  a  certain  distribution 
of  high,  low,  and  intermediate 
values.  Under  commonly  existing. 


controlled  conditions  of  manufac¬ 
ture,  the  distribution  will  follow 
the  normal  or  Gaussian  law  typified 
by  the  curve  of  Fig.  2.  About  68 
percent  of  all  values  of  g„  will  be 
within  ztl  standard  deviation  s 
from  the  average  value,  about  95 
percent  within  ±2  standard  devia- 
ations  2s,  and  99.73  percent  within 
zt3  standard  deviations  3s  from  the 
average. 

The  standard  deviation  s  is  a  sta¬ 
tistical  measure  of  dispersion  and 
by  formula  is  the  square  root  of  the 
average  of  the  squared  differences 
from  the  arithmetic  mean 


^ J(X,-X)^+(X,-X)*+ ....  (Xn-xy 


where- w  is  the  number  of  observa¬ 
tions  and  X  is  the  arithmetic  mean 
of  the  n  observations.  The  same 
sort  of  thing  will  happen  for  such 
other  circuit  elements  as  coils,  re¬ 
sistors  and  capacitors  if  measure¬ 
ments  are  made  of  Q,  R,  or  C. 

Tube*Pieking  Probabiiitias 

To  go  back  to  the  vacuum  tubes, 
suppose  the  average  mutual  con¬ 
ductance  value  of  a  certain  kind  of 
tube  is  specified  as  1,000  micro- 


mhos.  If  a  lot  of  say  100  of  these 
tubes  is  measured,  it  will  be  found 
that  the  average  value  is  very 
closely  1,000  micromhos.  The  stand¬ 
ard  deviation  s,  when  calculated, 
may  be  10  micromhos.  This  means 
then  that  if  we  pick  out  tubes  at 
random  from  a  large  lot  we  can  be 
quite  sure  of  not  getting  more  than 
about  15  in  10,000  tubes  having  g„ 
greater  than  1,000  -|-  3s  =  1030 
micromhos,  and  no  more  than  15  in 
10,000  with  less  than  970  mi- 
cromhos. 

With  this  low  probability  of  pick¬ 
ing  a  tube  having  either  extremely 
high  or  extremely  low  gain,  the 
chances  of  ever  getting  a  combina¬ 
tion  of  say  5  such  tubes  into  one  re¬ 
ceiver,  all  having  highest  gain  or  all 
having  lowest  gain  in  a  given  com¬ 
bination,  is  exceedingly  remote  in¬ 
deed.  The  fallacy  of  setting  per¬ 
formance  limits  of  the  assembled 
receiver  on  the  basis  of  separately 
adding  maximum  and  minimum 
limits  of  component  parts  is  there¬ 
fore  obvious.  One  would  expect  al¬ 
most  all  receivers  to  give  perform¬ 
ance  very  far  within  the  extreme 
limits  that  such  a  calculation  shows. 

Suppose  that  coils,  transformers, 
resistors,  voltages,  etc  are  held  sub¬ 
stantially  constant  so  that  receiver 
sensitivity  is  only  affected  by  the 
tubes,  and  suppose  there  are  n 
stages  of  these  producing  average 
stage  gains  of  /«.„  /i,2,  Ms,  ,  .  .  Hn  de¬ 
cibels  with  standard  deviations  of 
gain  from  each  of  the  average 
values  of  s„  s^,  s,,  .  .  .  s„  decibels. 
Then  for  the  combination  of  n  tubes 
the  value  of  average  overall  gain  is 

M  =  Ml  +  M2  +  Ms . +  /in  db  (2) 

and  the  standard  deviation  of  this 
overall  gain  is 

=  V«l2  -h  S2*  +  V  + . 8„2  db  (3) 

The  limits,  then,  of  overall  gain 
between  which  we  may  expect  to 
find  all  receivers  except  about  3  in 
1000  are  fi  +  and  [i  —  3s^. 

Equations  for  Equal  Stage  Gains 

As  a  simple  special  case  to  illus¬ 
trate  the  point  of  the  discussion  let 
us  suppose  that  the  individual  stage 
gains  (average)  are  all  the  same 
(ju,,)  and  that  each  has  the  same 
standard  deviation  s^.  Then  Eq.  (3) 
becomes  =  s^y/n,  and  99.73  per¬ 
cent  of  all  receivers  will  show  gains 
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between  the  limit  values  n  fta  + 
3s, Vw,  and  w  —  Zsi\/n. 

Had  we  followed  the  plan  de¬ 
scribed  earlier  of  finding  these  lim¬ 
its  from  the  3s  limits  of  each  stage, 
the  overall  limit  values  would  obvi¬ 
ously  have  been  w  /a,  -1-  3siW  and 
n  fia  —  3s,m,  which  is  a  variation 
from  overall  average  gain  Vw  times 
as  great.  The  extreme  case  where 
all  tubes  are  on  the  low  side  or  all 
on  the  high  side  may  of  course  hap¬ 
pen,  but  the  point  is  that  the  proba¬ 
bility  of  it  happening  is  extremely 
small.  The  situation  is  shown  in 
Fig.  3  for  four  stages  (w  =  4). 


allow  it  to  come  up  to  operatinj 
temperature  with  a  random  lot  o3 
proper  type  tubes  in  the  sockets.] 

(2)  Take  successive  readings  oj 
sensitivity  (/iv  input  for  standard 
output)  for  say  100  different  tube] 
inserted  in  socket  No.  1.  These,  foij 
example,  could  be  100  different  tyJ 
6K7  r-f  amplifier  tubes  taken  at 
random  from  stock. 

(3)  Calculate  the  average  sensi 
tivity  Xr  (ixv)  of  the  100  reading] 
and  the  standard  deviation  s,  in  /tv] 

(4)  Insert  in  socket  No.  1  i 
tube  which  produces  this  averagd 
value  of  sensitivity,  and  leave  it 
there. 

(5)  Take  successive  readings  of 
overall  sensitivity  for  100  different 
tubes  of  the  required  type,  inserted 
one  after  the  other  in  socket  No.  2, 
Again  calculate  average  value  of 
sensitivity  Xa  of  these  100  readiog? 
and  the  new  standard  deviation 

(6)  Insert  in  socket  No.  2  a  tutie 
which  gives  this  average  overal! 


Practical  Application 


An  important  practical  question 
that  arises  is,  “In  the  quantity  pro¬ 
duction  of  radio  receivers  of  a  given 
type,  what  high  and  low  limits  shall 
be  established  for  sensitivity  such 
that  within  these  limits  we  can  be 
sure  that  variations  in  sensitivity 
are  due  solely  to  normal  variations 
in  tubes?”  The  procedure  is  as 
follows ; 

(1)  Select  a  receiver  of  the  type 
to  be  dealt  with  which  is  known  to 
be  normal  (although  perhaps  not 
exactly  average)  in  regard  to  its 
component  parts,  wiring,  etc.,  and 


gives 

receiver  sensitivity,  and  leave  it 
there. 

(7)  Repeat  for  each  successive 
socket  until  all  sockets  are  equipped 
with  average  tubes. 

(8)  Measure  sensitivity  Xn  (mi 
crovolts)  of  the  receiver  with  the 
tubes  in  the  sockets  which  have 
thus  been  selected  as  being  average 
tubes. 

(9)  Calculate  the  expected  stand¬ 
ard  deviation  in  sensitivity  s.  of 
the  receiver  with  randomly  chosen 
tubes  in  production  from 


OF  AIL 
OCCUiUtEN 


«I  =  V(8,/x,)*  +  («2/x,)*  + . . . .  (W-V-  ’ 

(10)  Set  sensitivity  limits  for 
normal  tube  variations  at  Xn  -f  3?. 
and  X„  —  3s,  /xv. 


*3*  AWft. 

VAUIE  < 


FIG.  2 — ^Variations  in  mutual  conduct¬ 
ance  values  of  supposedly  identical 
tubes  follow  the  normal  or  Gaussian 
distribution  curve  shown  here 


FIG.  3 — Variation  in  overall  sensitivity 
of  four  stages  having  equal  gain.  The 
maximum  limit  is  twice  the  probable 
limit  for  four  stages 
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TABLE  1.  DETERMINATION  OF  CONTROL  LIMITS  FOR 
SIX-TUBE  SUPERHETERODyNE  RECEIVER 

(A)  DATA  FOR  R-F  STAGE  (r-f  tube  chansed  100  times — other  tubes  fixed) 


X 

freq.  of 

in  liv 

occurrence 

/  X 

(X-  X) 

(X-  X)* 

/  ( X  -  X)2 

99 

2 

19  8 

-0  4 

0.16 

0  32 

10  0 

4 

40  0 

-0.3 

0.09 

0  36 

10.1 

7 

70.7 

-0.2 

0  04 

0  28 

10.2 

20 

200  4 

-0.1 

0  01 

0.20 

10  3 

34 

350  2 

0 

0 

0 

10  4 

19 

197.6 

0.1 

0.01 

0  19 

10.5 

8 

84  0 

0  2 

0  04 

0  .32 

10.6 

3 

31  8 

0.3 

0.09 

0.27 

10  7 

2 

21.4 

0.4 

0  16 

0  32 

10.8 

1 

10.8 

0.5 

0  25 

0  25 

Total 

100 

1026.7 

2  51 

Ir.  Xi  =  1026.7/100  =  10.3,  and  standard  deviation  Si  =  V2.51/1(K)  =  0.159 

(B)  AVERAGE  VALUE  OF  MICROVOLTS  INPUT  X",  AND  STANDARD 
DEVIATION  s„  FOR  STANDARD  OUTPUT 


Tube  Disposition 


Averages  Xi.j.  *.  .  . 
Std.  Dev,  «i,  2.  *  .  . 


(C)  COMPUTATION  OF  CONTROL  LIMITS  FOR  INPUT  TERMINALS 

Average  overall  sensitivity  =  14.3  microvolts  (measured  with  average  tubes) 

.a//0.159\2  /0.304\*  /0.180\*  . 

Overall  standard  deviation  =  14.3  “Wf ^  J  +  (  ]^  5' )  (  TTIT /  ^ 

/0.215VT  /0.120V  ,  /0.106V  n 
(tm  )  +  +  (  hTs  )  =  " 

Control  limits  on  this  receiver:  X„  ±  3.vt  =  14.3  -t*  1-35  =  15.7  /iv  and  14.3  —  1.35  = 
12.9mv 


No.  1 
varied; 

2, 3, 4, 5, 6 
fixed 

No.  2 
varied; 
No.  1  at 
average 

No.  3 
varied; 
1,2 

average 

No.  4 
varied; 
1,2,3 
average 

No.  5 
varied; 
1,2,  3,  4 
average 

No.  6 
varied; 
others 
average 

10  3 
0.159 

18  5 

0  .304 

14  6 
0.180 

16.0 

0.215 

12  1 
0.1‘20 

14  3 
0.106 

TiSiil 


feted  for  the  other  five  stages,  the 
fesults  summarized  as  at  B  in 
Table  I,  and  the  control  limits  com¬ 
piled  as  at  C. 

The  data  in  Table  I  also  pro¬ 
files  another  check.  It  is  common 
practice  to  measure  the  sensitivity 
St  the  control  grid  of  the  converter 
bbe.  We  have,  from  the  data,  the 
standard  deviations  for  the  groups 
5  tubes  (r-f  tube  eliminated)  ; 
*1=  0.304  juv;  s,  =  0.180  /uv;  ««  = 
pv;  8,  =  0.120  iuv;  s,  =  0.106 
Suppose  the  sensitivity  at  the 
'Dverter  grid  with  average  tubes 
juicro-K  Shicrovolts.  This  gives  for 
combination 


bes  is  It  a  170  ^/70-304\«  .  /0.180\»  . 

inple»  _ TV  18.5  /  V  14.6  / 

jtheti-  f9:2l5y  /o.i20\*  ,  /0.106\* 

ge  »rf  V  16.0  /  +  ^  12.1  )  ^  \  14.3  / 

ineis-  “467 uv 

tabu-  Therefore  the  sensitivity  limits  at 


the  converter  grid  to  be  taken  as 
acceptable  and  due  to  normal  tube 
variations  in  this  particular  re¬ 
ceiver  are  170-1-  3s„  =  184.0  /xv  and 
170  —  3s„  =  156.0  /xv. 

Sensitivity  Deviations  Not  Due 
to  Normal  Tube  Variations 

We  can  go  farther  now  and  es¬ 
tablish  economic  sensitivity  limits 
where  the  variations  are  due  to  the 
combined  effect  of  normal  varia¬ 
tions  in  coils,  capacitors,  resistors, 
wiring,  etc.  The  procedure  is  as 
follows : 

Using  a  set  of  average  tubes  de¬ 
termined  as  such  by  the  measure¬ 
ments  and  calculations  previously 
described,  measure  the  sensitivity 
of  say  100  different  receivers  each 
of  which  is  known  to  have  normally 
controlled  components.  Since  the 
same  tubes  are  used  in  each  of  the 
sets,  variations  in  sensitivity  be¬ 


tween  the  sets  will  be  due  solely  to 
variations  in  the  sets  themselves. 

Calculate  the  average  sensitivity 
X,  in  microvolts  for  the  lot  of  sets 
used  and  the  standard  deviation  S, 
of  the  sets  in  microvolts.  If  in  pro¬ 
duction  average  tubes  are  used,  the 
acceptable  limits  in  sensitivity  for 
set  variations  alone  will  be  X,  -|-  3S, 
and  X.  —  3S..  If,  on  the  other  hand, 
tubes  are  taken  at  random,  the 
limits  in  sensitivity  covering  nor¬ 
mal  expected  variations  of  both 
tubes  and  sets  will  be 


X.  ±  3  X.  V(6,/  Xi)2  +  (S2  /  X,)*  -t- 


. (s„/X,)2-h  (S./X.)* 

Having  established  sensitivity  lim¬ 
its  as  described,  a  production  re¬ 
ceiver  showing  sensitivity  beyond 
these  limits  must  be  immediately 
suspected  as  containing  abnormal 
components  or  wiring  or  abnormal 
tubes.  Insertion  of  a  set  of  average 
tubes  removes  the  possibility  of 
abnormal  tubes  and  if  the  sensitiv¬ 
ity  then  exceeds  X.  rt  ZS,  micro¬ 
volts,  the  set  must  be  suspected  of 
abnormality  in  itself. 

Trouble  Shooting 

Sensitivity„values  as  measured  on 
100  receivers  coming  from  produc¬ 
tion,  each  using  the  set  of  average 
tubes  measured  in  the  first  example, 
are  X,  =  13.5  /xv  and  S,  ■=  0.50  /xv. 
Limits  on  sensitivity  exclusive  of 
tubes  are  13.5  ±  3  x  0.5  =  12.0  to 
15.0  /xv.  Limits  including  both  nor¬ 
mal  tube  and  set  variations  are 

13.5  -1-  3  X  13.5  y  ( + 

/0.3(M\*  .  /0.180\*  /0.215\*  ’ 

Vm;  VTTF ;  +  \1^)  ^ 

/o.i3o\*  /o.ioey  /0.50Y 
V  12.1  ^  ^  V  14.37  V13.5/ 

=  15.7  to  11.3  MV 

Limits  including  tube  variations 
only  (see  previous  example)  are 

13.5  d:  3  X  X  0.45  =  14.8  to  12.2  m'f 
14.0 

Suppose  now  that  a  receiver 
comes  through  production  with  ran¬ 
dom  tubes  and  shows  a  sensitivity 
of  16.0  /XV.  This  is  beyond  the  up¬ 
per  limit  of  15.7  /xv.  Upon  the  in¬ 
sertion  of  a  set  of  average  tubes 
(selected  as  previously  described), 
the  sensitivity  is  14.2  /xv.  This  is 
within  the  12.0-15.0  /xv  limit  for 
receiver  variations  alone.  We  con¬ 
clude  that  there  was  trouble  with 
the  original  set  of  tubes. 
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Woofer- Tweeter  C 


IN  some  experimental  work  in¬ 
volving  two  speakers,  a  cross¬ 
over  network  was  evolved  which 
gives  very  flat  overall  performance 
over  a  wide  frequency  range  but 
which  involves  low-cost  components. 
The  crossover  network  itself  follows 
ordinary  design  and  may  be  altered 
to  conform  to  derived  m,  x-termin- 
ation,  or  other  configuration.  The 
use  of  non-high-fidelity  components 
to  give  high-fidelity  performance  is 
the  point  of  novelty.  Since  many 
questions  have  been  asked  about  the 
network  it  was  felt  that  a  descrip¬ 
tion  of  the  whole  circuit,  including 
the  design  steps,  would  be  of  inter¬ 
est. 


The  Circuit 


Figure  lA  shows  the  circuit  as 
actually  set  up.  Each  output  trans¬ 
former  is  required  to  work  over 
only  a  narrow  frequency  range  so 
that  inexpensive  components  are 
used  in  place  of  high-fidelity  units. 
Placing  the  network  reactances  in 
the  high-impedance  part  of  the  cir¬ 
cuit  results  in  small  capacitor  values 
of  much  lower  cost  than  the,  say, 
100-microfarad  capacitors  which 
would  be  required  if  placed  in  the 
8  to  16-ohm  part  of  the  circuit. 


Design  of  Network 


Design  and  construction  of  a  crossover  network  for 
feeding  a  low-frequency  horn  and  a  high-frequency 
horn  from  a  single  amplifier,  using  low-cost  compo¬ 
nents  yet  giving  a  response  flat  within  2  db  from  30 
to  10,000  cps,  with  crossover  at  400  cps 
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acoustic  cutoff,  are  very  apt  to  radi¬ 
ate  harmonics  of  the  received 
power,*  and  since  harmonics  consti¬ 
tute  one  form  of  distortion,  this  is 
to  be  avoided.  Thus  a  steeper  cut¬ 
off  is  provided  in  the  high-pass  filter 
by  the  choice  of  li  sections.  Ideally, 
the  i-section  low-pass  portion  would 
produce  12  db  loss  per  octave  above 
cutoff,  and  the  li-section  high-pass 
portion  would  give  30  db  loss  per 
octave  below  cutoff ;  practically,  the 
loss  is  somewhat  less  due  to  the  fact 
that  the  reactive  elements  will  not 
exhibit  zero  power  factor. 


Design  Egnations 


The  transformer  requirements 
are  dependent  upon  the  design  of 
the  network,  so  their  consideration 
will  be  dealt  with  as  part  of  the 
design. 

Figure  IB  shows  the  basis  of  the 
design,  a  i-section  low-pass  portion 
to  allocate  the  low-frequency  output 
to  the  appropriate  load,  and  a  li- 
section  high-pass  portion  to  feed 
the  high-frequency  load.  The  choice 
of  the  number  of  sections  is  based 
on  the  fact  that  a  steep  cutoff  for 
the  low-pass  portion  is  not  neces¬ 
sary  as  most  low-frequency  loud¬ 
speakers  will  cut  off  somewhere 
near  the  crossover  frequency.  The 
high-frequency  speakers,  when  fed 
power  at  frequencies  below  their 


The  numerical  design  follows  con¬ 
ventional  practice.*  The  impedance 
level  was  chosen  as  5000  ohms,  the 
nominal  load  for  a  pair  of  type  2A3 
tubes  operated  self  bias.  The  class 
A  triode  was  chosen  because  of  its 
inherently  low  distortion ;  with 
pentode  or  beam  tubes  it  is  impera¬ 
tive  that  feedback  be  employed  to 
minimize  distortion  within  the 
amplifier  as  well  as  to  produce  a 
low  equivalent  generator  impedance 
to  prevent  distortion  from  being 
produced  by  the  speakers.  The  cut¬ 
off  frequency  f  was  chosen  as  400 
cycles.  The  half-section  low-pass 
portion  requires  elements 


,  6000  .  .. 

Lk  =  — T  =  4.0henry8 
*■/ 


SOOOir/ 


=  0  16  microfarad 


line  and  the  asymptote  of  12  db  pei 
octave  slope  occurring  at  1.41  timei 
the  nominal  cutoff  frequency.  ThiJ 
intercept  may  be  moved  down  to  th( 
cutoff  frequency  by  doubling  I,  C 
or  the  LC  product. 

In  a  conventional  half-section 
the  capacitance  would  be  iC».  Thi 
was  doubled,  to  make  Ci  =  C»  so  ai 
to  give  3  db  loss  at  the  nominal  cut¬ 
off  frequency  and  the  desired  slope 
beyond  cutoff.  Hence,  in  the  figures 
Cl  is  twice  the  computed  value,  so 
that  in  Fig.  IB  L,  =  =  2,0 

henry s,  Cj  =  C*  =  0.16  microfarad, 
and  in  Fig.  lA  L,  =  iL»  =  2.0  hen- 
rys  reckoned  with  the  2  winding; 
connected  series  aiding  and  2C,  = 
0.32,  two  of  which  in  series  gives 
the  equivalent  C,  =  0.16.  This  ar¬ 
bitrary  change  does  not  appear  to 
have  caused  any  undue  variation  in 
the  input  impedance. 

The  high-pass  portion  is  calcu¬ 
lated  from 

Lk  =  5000/4  ir/=  1.0  henry 

Ck  =  1/(5000  X  4 t/)  =  0.040  Mf 

The  configuration  calls  for  archi¬ 
trave  capacitors  of  2C»  =  0.080  and 
pillar  inductances  of  L*  =  1  for  the 
full-section  and  2Cu  and  2L  fot 
the  following  half-section.  Thu* 
Ca  =  Ck.  The  inductance 
1.0,  and  Ti  has  a  primary  inductance 
Lt  —  2Z/2  —  2.0. 


Construction  Details 


The  isolated  half-section  causes  a 
nominal  loss  of  12  db  per  octave, 
with  the  intercept  of  the  zero  loss 


Tin 


The  inductance  L, 
wound  with  the  windings  cW 
coupled  to  enforce  balance;  it 
been  found  satisfactory  to  put^ 
winding  on  top  of  the  other. 


Ljinni 

EHtT?! 
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Crossover  Network 


LOW- 

FREQ. 

,LOAO 


t,  and  Li  should  have  adequate  iron 
and  copper  to  permit  opening  up  a 
large  air  gap  to  hold  the  inductances 
reasonably  constant  at  all  levels  of 
a^:  voltage  under  which  they  will  be 
required  to  operate.  The  matching 
transformer  Ta  can  be  any  readily 
available  transformer  of  proper 
ratio  which  will  give  the  required  2 
henrys  inductance  when  the  air  gap 
is  opened  up  sufficiently  to  hold  the 
inductance  nearly  constant  over  all 
levels  of  excitation. 

Transformer  T,  should  have  a 
high  primary  inductance,  of  the  or¬ 
der  of  50  to  100  henrys  to  keep  the 
exciting  current  low  at  the  lowest 
frequencies  to  be  transmitted,  but 
its  leakage  inductance  need  not  be 
held  as  low  as  demanded  by  expen¬ 
sive  high-fidelity  equipment;  the 
leakage  inductance  as  measured  at 
the  primary  can  be  as  high  as  one 
henry.  Transformer  Ti  must  have 
a  low  leakage,  preferable  less  than 
0.05  henry  to  hold  the  loss  at  10  kc 
to  less  than  3  db.  It  may  be  a  low- 


FIG.  1 — Actual  circuit  of  crossover  network  (A),  and  elementary  circuit  (B)  used 

for  design  purposes 


ance  of  only  2000  ohms  when  the 
load  impedance  and  the  surge  im¬ 
pedance  of  the  filters  are  5000  ohms 
raises  the  question  of  reflections. 
The  mismatch  is  not  great  enough 
to  cause  serious  reflection  from  a 
theoretical  standpoint.  A  measured 
performance  curve  shows  each  out¬ 
put  to  be  flat  in  its  transmission 
range  and  to  fall  off  smoothly  in  its 
attenuation  range.  The  mismatch 
is  necessary  for  proper  loading  of 
the  output  tubes  and  if  this  is  a 
necessary  evil  from  the  filter  stand¬ 
point  it  is  of  sufficient  unimportance 
in  the  present  application  to  be  dis¬ 
regarded.  It  should  be  remembered 
that  speaker  voice-coil  impedance  is 
itself  highly  variable. 


degree  reversal  of  one  speaker  (in 
any  of  the  several  combinations) 
makes  no  difference  in  performance. 
Thus  phase  shifts  in  the  described 
crossover  network  or  in  the  speak¬ 
ers  themselves  may  be  neglected. 
Of  course,  if  two  identical  speakers 
are  used  on  one  channel,  they  should 
be  properly  phased  to  prevent  pe¬ 
culiar  radiation  patterns. 

An  obvious  advantage  of  this 
crossover  network  is  the  fact  that 
low-cost  components  may  be  used  to 
give  the  same  high-fidelity  per¬ 
formance  as  more  expensive  equip¬ 
ment.  The  experimental  model  was 
constructed  at  less  cost  than  that  of 
a  single  high-fidelity  matching 
transformer,  and  the  performance 
is  such  that  the  combined  power 
output  is  flat  within  2  db  from  less 
than  30  cycles  to  over  10,000  cycles. 

The  design  presented  here  may 
be  considered  the  result  of  develop¬ 
ing  a  pilot  model.  It  is  felt  that  the 
arrangement  will  be  found  advan¬ 
tageous  for  quantity  production  in 
connection  with  multiple  speakers 
applied  to  home  radios  or  for  more 
specialized  uses. 


Parformanee 


Inductance  . 2.0  henrys  (series  This  crossover  network  has  been 

,  ,  aiding)  experimental  use  with  a  speaker 

Thill'S  '"-"bination  comprising  a  low-frc- 

gap)  quency  horn®  operating  between 

Inductance  Tj _ 2.0  henrys  (with  air  40  and  400  cycles  and  a  high-fre- 

p  gap)  quency  horn  operating  from  400 

. a’oo  cycles  up.  Two  types  of  low-fre- 

Capacitance  a . 0.04  microfarad  Q^e^cy  horns  and  three  types  of 

. 0.16  microfarad  high-frequency  horns,  all  of  differ- 

a^ge  ind.  of  T^.not  over  1.0  henry  ent  acoustic  length,  have  been  tried 
a  age  ind.  of  r^. not  over  0.05  henry  jn  various  combinations.  The  out- 
Conversion  of  the  constants  given  put  appears  smooth  throughout  the 
or  other  impedance  levels  and/or  transmission  range  including  that 
ner  crossover  frequencies  is  well  in  the  immediate  vicinity  of  cross¬ 
own  and  will  not  be  discussed.  over.  Phase  relations  at  this  point 

SAV'*  ^  seem  to  have  little  or  no  bearing  on 

^  tubes  exhibits  a  plate  imped-  performance.  Even  complete  180- 
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Manufacture  of 


SILVERED  MICAC 


Although  in  peacetime  there  is 
a  steady  demand  for  mica 
capacitors  required  for  radio  sets 
and  communications  equipment, 
this  demand  was  increased  many- 
fold  in  wartime.  The  intrinsic 
properties  of  high  stability,  low- 
power  factor  or  high  Q  high  di¬ 
electric  strength,  low  temperature 
coefficient  and  compactness  pos¬ 
sessed  by  mica  capacitors  make 
them  practically  indispensable  in 
the  design  of  electronic  and  com¬ 
munications  equipment. 

To  increase  the  output  of  capac¬ 
itors  it  might  be  assumed  that  the 
mica  capacitor  industry  had  but 
one  current  major  problem,  namely 
the  one  of  increasing  plant  facili¬ 
ties  and  procuring  additional  man¬ 
power.  However,  there  have  been 
other  problems  of  equal  difficulty, 
such  as  critical  shortages  of  mica 
and  tinfoil,  which  have  frequently 
compelled  the  mica  capacitor  man¬ 
ufacturer  to  produce  on  a  day-to- 
day  basis.  Also,  improvements  in 
design  and  manufacturing  meth¬ 
ods  were  necessary  to  meet  the 
exacting  requirements  under  war¬ 
time  operating  conditions. 

It  is  the  purpose  of  this  article 
to  point  out  briefly  the  results  of 
the  Western  Electric  Company’s 
efforts  to  surmount  these  difficul¬ 
ties,  with  the  thought  that  part  of 
the  information  presented  may  be 
helpful  to  other  readers.  It  is 
appreciated  that  some  of  the  re¬ 
sults  presented  here  were  arrived 
at  by  other  companies  also. 


Mica  Procurement  and  Processing 


Discussion  of  mica  quality  factors,  and  details  of  new 
manufacturing  techniques  developed  to  conserve  ex¬ 
isting  stocks  of  mica  and  at  the  same  time  improve 
tolerances  and  quality  standards  of  finished  units 
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March  1942  to  allocate  the  mate¬ 
rial  properly  and,  furthermore,  to 
develop  domestic  resources  and  to 
encourage  the  exploitation  of  mica 
deposits  in  Brazil  and  Canada. 

Studies  were  pushed  ahead  to 
evaluate  not  only  the  mica  from 
Brazil  and  Canada  but  also  to  ex¬ 
amine  samples  from  Guatemala, 
Peru,  New  Mexico,  South  Dakota, 
and  Connecticut,  as  well  as  sam¬ 
ples  from  the  better  known  domes¬ 
tic  sources  in  North  Carolina, 
Georgia  and  New  Hampshire. 


In  normal  times  mica  was  pur¬ 
chased  in  the  form  of  cut  or  un¬ 
cut  film  0.001  to  0.003  inch  thick 
from  concerns  which  imported  the 
material  from  India.  Because  the 
supply  of  India  mica  to  the 
United  States  became  sharply  re¬ 
duced  due  to  transportation  diffi¬ 
culties,  it  was  necessary  for  the 
War  Production  Board  to  issue 
Conservation  Order  M-101  in 


Dial-feed  mica  punching  machine,  haring  mechanical  fingers  that  hold  tb* 
mica  accurately  In  position  and  bring  it  close  to  the  punch  and  dio 


'K 


Good-quality  mica  capacitors  were 
produced  from  a  large  number  of 
the  samples,  but  unfortunately  the 
supply  of  many  of  the  new  sources 
could  not  be  assured  and  the  varia¬ 
bility  in  the  mica  qualities  was 
such  that  standard  manufacturing 
routes  could  not  be  maintained. 

A  more  thorough  evaluation  of 
the  domestic  micas  was  undertaken 
and  completed  through  the  joint 
efforts  of  the  War  Production 
Board,  .  the  National  Research 
Council,  Bell  Telephone  Labora- 
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I^CAPACITORS 


Quality  B  mica,  showing  maximum  allowable  air  inclusions 


tories  and  eight  participating 
capacitor  manufacturers.  The  re¬ 
mits  indicate  the  possible  applica- 
I  tion  of  many  grades  of  micas  that 
were  heretofore  considered  unsuit¬ 
able  for  capacitor  .use. 

Mica  Conservation  Program 

In  addition  to  pursuing  an  active 
program  for  replacing  mica  capac¬ 
itors  with  paper,  ceramic,  pblysty- 
rene  and  other  capacitors,  several 
changes  were  initiated  in  order  to 
conserve  strategic  mica. 


First,  a  new  mica  specification 
was  written  in  agreement  with  the 
mica  processors  to  define  accu¬ 
rately  the  material  required.  The 
specification  describes  three  em¬ 
pirical  qualities,  namely  A,  B  and 
C,  which  are  ample  for  normal 
manufacturing  purposes.  Quality 
B,  which  corresponds  to  the  best 
second-quality  film  in  shipments 
received  from  the  joint  British- 
American  Mica  Mission  during 
1944,  has  replaced  better  than  90 
percent  of  the  fair-stained  India 


Mica  masking  machine,  used  to  arrange  laminations  in  a  continuous  strip 
ready  ior  spraying  with  silver 
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mica  formerly  used  by  the  Western 
Electric  Company. 

Second,  extra  sorting  for  size 
was  instituted  so  that  an  uncut 
film  only  slightly  larger  than  the 
finished  part  would  be  used.  Al¬ 
though  this  extra  handling  effort 
is  costly,  the  resultant  saving  in 
mica  makes  it  justifiable  because 
the  cost  of  the  mica  increases 
sharply  with  the  larger  sizes  due 
to  the  limited  supply.  As  a  fur¬ 
ther  conservation  measure,  the 
use  of  remnants  after  punching 
for  making  smaller  parts  was  con¬ 
siderably  increased  even  though  it 
resulted  in  higher  labor  costs. 

Third,  a  dial-feed  mica  punch¬ 
ing  machine  was  developed.  The 
important  feature  of  this  machine 
is  that  the  mica  can  be  held  by 
mechanical  fingers  very  close  to 
the  punch  and  die,  and  the  tem¬ 
plate  in  front  of  the  operator  per¬ 
mits  accurate  location  of  the  part. 
Experience  indicates  that  the  yield 
of  good  parts  per  hour  exceeds 
that  obtained  by  punch  press  oper¬ 
ation  even  with  mica  which  has 
been  previously  sorted  to  be  only 
slightly  larger  than  the  template. 
Incidentally,  the  extra  cost  of  sort¬ 
ing  is,  to  a  large  extent,  offset  by 
the  increased  productivity  of  these 
machines. 

Fourth,  the  operator  training 
program  was  revamped  to  meet 
conditions  resulting  from  the 
higher  rate  of  labor  turnover  be¬ 
ing  experienced  and  to  assure  the 
more  painstaking  handling  of 
mica  through  all  processes,  with 
emphasis  being  placed  on  its 
strategic  nature. 

Silvar  Coating 

Over  80  percent  of  the  mica  used 
by  the  Western  Electric  Company 
is  coated  with  a  thin  film  of  silver 
on  each  side.  The  purpose  of  the 
silver  film  is  to  obtain  the  excel¬ 
lent  capacitance  stability  which 
results  from  the  intimate  contact 
between  the  conducting  film  and 
the  mica.  A  further  advantage  is 
the  ease  with  which  precise  capac¬ 
itance  adjustments  can  be  made 
by  scraping  off  small  portions  of 
the  silver  coating.  The  use  of  sil- 


ver-coated  mica  was  introduced  to  the  silvered  coatings  and  the  ter- 
improve  stability  and  to  facilitate  minals,  as  illustrated  in  Fig.  1. 
the  manufacture  of  potted  tele-  Lead  foil  from  0.0005  to  0.001  inch 
phone-type  mica  capacitors' which  thick,  with  a  tin  content  of  less 
generally  are  made  to  limits  of  than  10  percent  is  used.  The  pur- 
±0.25  percent.  pose  of  looping-in  the  foil  is  to 

In  applying  the  silver  coating,  permit  a  continuous  electrical  con- 
the  mica  is  first  suitably  masked,  nection  between  the  stack  and  a 
then  sprayed  with  a  commercial  precise  capacitance  meter  during 
silver  solution  and  fired  in  a  con-  assembly.  This  arrangement,  to- 
veyor  furnace  at  a  temperature  gether  with  the  adjusting  opera- 
below  1100®  F.  The  masking  is  ac-  tion  described  later,  assures  that 
complished  on  special  machines  the  capacitor  will  be  within  limits 
which  apply  tape  to  mask  the  side  in  spite  of  relatively  wide  varia- 
margins  of  a  mica  lamination.  The  tions  in  the  thickness  of  the  mica, 
end  margins  are  masked  by  over-  Consequently,  it  is  practicable  to 
lapping  the  laminations  as  they  apply  terminals  and  to  test  for  di- 
are  fed  into  the  machine.  The  electric  strength  at  the  assembly 
masked  strips  are  racked,  sprayed,  position.  The  need  for  assembling 
and  then  fired  in  the  furnace.  surplus  capacitors  to  take  care  of 

-  fall-outs  in  subsequent  tests  is 

*  largely  eliminated. 

The  operation  of  stacking  mica  After  stacking,  the  capacitor 
capacitors  requires  the  alternate  units  are  dried  at  atmospheric 
interleaving  of  mica  and  foil,  and  pressure  for  about  li  hours  at 
is  a  real  challenge  to  the  time  and  300°  F,  a  relatively  short  time 

which  has  proven  to  be  practicable 
'  '  because  all  assembly  operations 

r~K^'  ' /''j  are  performed  in  an  air-condi- 

I  tinned  space  where  the  relative 

II  jftp-  ru-itfyijj  .jt  ' '  humidity  is  maintained  under  40 

. J  '■  percent  at  75°F.  The  dried  units 

^re  adjusted  within  final  capaci- 
tance  limits  by  scraping  off  small 
portions  of  silver  coating  from 
the  top  lamination.  Normally,  the 
adjusting  limits  are  about  half  of 
the  final  limits  in  order  to  com¬ 
pensate  for  variables  in  the  pot¬ 
ting  or  molding  operation. 


Layout  ior  aBsembling  BiWered  idea 
capacitorB  with  looped-in  foil,  with  pro. 
▼iBiouB  for  checking  capacitance  coa> 
tinuouBly  during  aBBombly 

low-loss  mineral-filled  thermoset¬ 
ting  material,  then  with  the  capac¬ 
itor  unit,  and  finally  with  a  pre¬ 
form  on  top. 

The  loaded  mold  is  pushed  to 
the  rear  position  and  the  pressure 
on  the  unit  is  applied  slowly,  1  inch 
per  minute  or  less,  until  a  pressure 
of  approximately  two  tons  per 
square  inch  is  reached.  The  small 
units  are  cured  at  300°  ±  10°F  for 
approximately  two  minutes  and  the 
large  units  from  three  to  four  min¬ 
utes,  a  time  which  undercures  the 
molding  material.  The  capacitors 
are  then  stamped  with  code  and 
capacitance  markings,  and  given  a 
final  stabilization  bake  for  one 
hour  at  250°F.  The  undercuring, 
followed  by  a  final  baking,  not  only 
saves  valuable  press  time,  but  min¬ 
imizes  capacitance  shifts. 

Final  inspection  is  performed 
on  precision  electrical  testing 
equipment  which  is  located  in  an 
air-conditioned  room.  Since  most 
of  the  mica  capacitors  produced 
by  this  method  are  required  to 
have  a  capacitance  precision  of 
better  than  =tl  percent,  the  testing 
equipment  is  very  carefully  d^ 
signed,  calibrated,  and  maintained. 


Final  Assembly 


FIG.  1 — ^Assembly  of  laminations 


The  capacitor  assembly  may  be 
completed  in  numerous  ways,  i.e., 
potted  in  metal  containers,  molded 
cases,  or  hermetically-sealed  cans 
or  molded  directly  in  thermoset¬ 
ting  or  thermoplastic  materials. 
The  molding  and  potting  tech¬ 
niques  are  well  established  and  de¬ 
pend  on  the  design  of  the  capacitor 
and  the  volume  of  production. 

The  method  used  for  molding 
capacitors  may  be  of  interest. 
Four  to  twenty  cavity  molds  are 
mounted  on  inverted  Hannifin 
pneumatic  presses.  The  molds  with 
few  cavities  are  loaded  by  hand 
and  those  with  eight  or  more  cavi¬ 
ties  by  means  of  loading  boards. 
The  knockout  is  pneumatically  op¬ 
erated  and  controlled  by  a  foot- 
pedal.  The  mold  is  first  loaded  with 
preforms,  which  are  made  from 


motion  economist.  The  design  of 
the  workplace,  with  the  supply  of 
mica,  foil,  and  terminals  immedi¬ 
ately  adjacent  to  the  recessed  nest 
into  which  the  parts  are  laid,  is 
important.  Needless  to  say,  all 
types  of  capacitors  cannot  be  ad¬ 
vantageously  assembled  in  a  single 
type  of  workplace,  and  no  two 
manufacturers  appear  to  use 
identical  methods.  A  complete 
description  of  the  different  meth¬ 
ods  is  beyond  the  scope  of  this 
article ;  however,  a  brief  resume 
of  the  method  used  for  assembling 
the  majority  of  the  silvered  mica 
capacitors  at  the  Western  Electric 
Company  may  be  of  interest. 

Silvered  mica  laminations  are 
assembled  with  foil  looped-in  to 
make  electrical  contact  between 


ReqaircmentB  and  Probitas 

Prior  to  the  war,  mica  capacitow 
were  designed  for  operation  under 
the  temperature  and  humidity  con¬ 
ditions  encountered  in  indoor  loc»- 
tions  in  the  United  States.  Th^ 
normally  range  from  60°  to  120j 
and  with  maximum  humidity  of’® 
percent  prevailing  for  short  suo* 
mer  periods.  The  service  condi- 
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^  for  military  equipment  in- 
^  jnuch  more  difficult  operat- 
j  conditions,  namely,  tempera- 
0  ranging  from  —50“  to 
and  humidities  up  to  100 
pent  prevailing  in  many  cases 
ermost  of  the  year.  Yet  the  de- 
fjers  of  airborne  and  ground 
pfflunication  and  electronic 
pipment  demand  the  same  high 
jree  of  performance  over  this 
Eater  temperature  range  and  un- 
f  these  more  damaging  humidity 
Editions. 

.Vew  capacitor  designs  for 
rand  signal  equipment,  which 
rnially  uses  low  frequencies  and 
titively  large  capacitance  units, 
r, aired  potting  in  hermetically- 
a!ed  containers.  New  designs  for 
jio  equipment,  which  uses  the 
Her  molded  units,  required  the 
.  eduction  of  new  processes  for 
ibilization  over  the  wide  tem- 
rrature  range  and  new  materials 
sealing  the  terminals  in  order 
c  protect  units  from  humidity. 
Atypical  manufacturing  and  de- 
p  problem  was  the  change  re¬ 
tired  to  assure  conformance  with 
severe  humidity  requirement 
laced  on  molded  capacitors  which 
i^ere  used  on  special  military 
;aipment.  It  was  necessary  at  the 
tart  to  check  100  percent  of  the 
colded  mica  capacitors.  Subse- 
t-ently,  experiments  proved  that 
eoprene  cement  applied  to  the 
«ds  greatly  improved  the  yield 


of  capacitors  and  reduced  the  in¬ 
spection  costs.  Further  investiga¬ 
tion  showed  that  solutions  of  Viny- 
lite  VMCH  and  XYNC  were  even 
more  effective  in  sealing  the  units 
against  humidity  and  were  easy  to 
apply. 

Manufacturing  experience  has 
shown  that  relatively  poor  stabil¬ 
ity  and  high  values  of  tempera¬ 
ture  coefficient  will  result  with  the 
best  quality  of  mica  unless  proper 
precautions  are  taken  in  the  assem¬ 
bly,  processing  and  molding  of  the 
units.  Manufacturing  methods 
were  worked  out  to  assure  high 
stability  with  temperature  and 
time  for  molded  mica  capacitors 
covering  capacitances  up  to  20,000 
/i/if.  Some  of  these  are  made  to  a 
capacitance  tolerance  of  ±  (0.5 
percent  +  1/i/if),  have  a  tempera¬ 
ture  coefficient  of  less  than  15 
parts  per  million  per  degree 
Fahrenheit  over  the  temperature 
range  of  —50“  to  -|-185“F,  and  re¬ 
trace  to  within  0.05  percent  of  the 
initial  capacitance  after  repeated 
thermal  cycling  over  this  range. 
Such  capacitors  are  being  made 
because  critical  electronic  equip¬ 
ment  will  not  operate  precisely 
without  them. 

Us*  of  Mica  Substitutes 

In  view  of  some  of  the  prob¬ 
lems  and  processes  discussed 
above,  a  brief  statement  concern¬ 
ing  the  use  of  paper  and  other 


types  of  capacitors  as  alternates 
may  be  in  order.  The  development 
and  application  of  small  molded, 
mineral-oil  filled  capacitors  has 
been  accomplished  to  a  consider¬ 
able  extent.  Designs  have  been  de¬ 
vised  and  are  in  production  that 
are  both  mechanically  and  electric¬ 
ally  interchangeable  with  the  mica 
types. 

As  has  been  well  publicized, 
many  synthetic  micas  have  been 
developed  and  have  helped  insofar 
as  they  could  replace  mica  in 
capacitors  for  special  applications. 
However,  to  date  none  of  the  avail¬ 
able  alternative  dielectric  mate¬ 
rials  compare  favorably  in  all 
characteristics  with  mica — even 
with  the  lower  grades  of  mica  that 
remain  practically  untouched. 

Continued  effort  to  make  certain 
that  the  lower  grades  of  mica  are 
used  wherever  the  requirements 
permit,  and  that  the  available 
stocks  are  processed  with  the  great 
care  this  precious  material  de¬ 
serves,  will  go  far  toward  assuring 
an  adequate  supply  of  mica  capaci¬ 
tors. 

The  improvements  in  the  pro¬ 
cesses  and  facilities  for  manufac¬ 
turing  mica  capacitors  reported 
above  are  to  a  large  extent  based 
upon  the  unified  efforts  of  the 
engineering  staffs  of  the  Western 
Electric  Company  and  Bell  Tele¬ 
phone  Laboratories,  which  the  au¬ 
thor  gratefully  acknowledges. 
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Adiusting  finished  silrered  mica  copacitors  to  exact  capaci- 
tonce  Tolue  by  scraping  siWer  from  the  top  lamination 


®*W*^ntatiTe  examples  of  the  nine  types  of  molded  and 
mica  capacitors  now  being  made  by  Western  Electric 


ARTIFICIA 


ARTIFICIAL  ANTENNAS  are  neces- 
for  testing  variable-fre¬ 
quency  radio  equipment  under  con¬ 
ditions  closely  approximating  those 
encountered  in  service.  It  is  im¬ 
practical  to  use  an  actual  antenna 
in  laboratory  tests  because  radiated 
energy  must  be  kept  at  a  minimum, 
and  it  is  usually  inconvenient  to 
precisely  duplicate  an  antenna 
which  is  used  in  a  special  applica¬ 
tion  such  as  on  aircraft. 

Although  artificial  antennas  are 
used  for  both  transmitters  and  re¬ 
ceivers,  the  complexity  of  the  an¬ 
tenna  matching  problem  is  not  the 
same  for  both  classes  of  equipment. 
This  difference  arises  mainly  be¬ 
cause  most  receiver  antenna  cir¬ 
cuits  are  untuned  while  transmit¬ 
ter  output  circuits,  to  deliver 
maximum  power  to  the  radiator, 
must  be  closely  adjusted  at  each 
frequency.  Because  of  the  greater 
relative  importance  of  the  latter 
problem,  this  paper  will  concern  it¬ 
self  with  transmitting  rather  than 
receiving  antennas. 

Need  for  a  greatly  improved 
artificial  antenna  for  transmitters 
became  apparent  during  the  au¬ 
thor’s  experience  in  the  design  and 
testing  of  aircraft  communication 
transmitters  in  the  medium  to  high- 
frequency  band.  Types  of  dummy 
load  in  wide  use  for  this  purpose. 


Advanced  Development  Engineer 
RCA  Victor  Divinion 
Radio  Corporation  oj  America 
Camden,  N.  J. 


FIG.  2 — (A)  Antenna  Impedance  con  li 
represented  by  Tariable  series  reactona 
and  resistance.  (B)  The  reactancs  ca 
ponent  and  (C)  the  resistance  compona 
can  be  simulated  by  lumped  conitet 


FIG.  1 — Typical  impedance  variation 
of  on  ontenna  of  fixed  length  when  the 
frequency  is  varied,  showing  reactance 
variation  as  o  tangent  function  of  fre¬ 
quency 


while  perfectly  satisfactory  for  use 
at  a  single  frequency,  resulted  in 
much  loss  of  time  and  were  exces¬ 
sively  bulky  when  applied  to  equip¬ 
ment  having  a  frequency  range  of 
one  to  ten  megacycles.  To  speed  up 
variable-frequency  tests,  which  at 
times  had  to  be-  performed  under 
reduced  atmospheric  pressure  to 
simulate  high-altitude  flight  condi¬ 
tions,  a  fixed  network  was  designed 
which  matched  the  actual  antenna 
both  for  resistance  and  reactance 
at  all  frequencies. 


straight,  or  folded  V.  The  quarter- 
wave  resonant  frequency  of  such  a 
radiator  usually  lies  between  5  acd 
10  me.  The  characteristics  of  the 
antenna  which  must  be  known  are 
given  in  Table  I.  A  typical  imped 
ance  characteristic  is  shown  ia 
Fig.  1. 

To  properly  evaluate  various  re¬ 
quirements  of  a  good  dummy  a: 
tenna,  it  is  necessary  to  understar- 
the  way  in  which  the  impedance  c! 
an  actual  antenna  varies  with  fre 
quency.  The  equivalent  circuit  o: 
an  antenna  is  that  of  a  series  re 
actance  and  series  resistance  ^ 
as  shown  in  Fig.  2A.  These  t^^ 
components  of  impedance  chasp 
with  frequency.  The  variations^ 
Xs  and  Ra  with  frequency  given 
Fig.  1  apply  to  all  types  of  antentf 
where  size  and  geometry  remai 
fitted,  while  the  frequency  *\ 


TABLE  I— MINIMUM  REQUIRED  DATA 
FOR  ARTIFICIAL  ANTENNA  DESIGN 


(1)  Reactance  and  resistance  at  the 
lower  frequency  limit. 

(2)  Quarter-wavelength  frequency 
and  resistance. 

(3)  Resistance  at  some  critical  fre¬ 
quency  between  upper  frequency  limit 
and  quarter-wavelength  frequency. 

(t)  Resistance  at  the  upper  fre¬ 
quency  limit. 

(5)  Ilalf-wavelength  frequency.  (If 
this  frequency  is  not  known,  it  can  be 
assumed  to  be  approximately  1.67 
times  the  quarter-wavelength  fre¬ 
quency.  This  constant  is  empirical 
and  was  selected  as  an  average  during 
a  study  of  many  fixed,  single-wire 
antennas.) 


Basil  for  Design 


While  theoretical  considerations 
in  this  paper  are  general,  this  dis¬ 
cussion  is  limited  to  a  band  from 
approximately  one  to  twenty  me. 
The  antenna  for  which  an  equiva¬ 
lent  circuit  is  desired  is  the  single¬ 
conductor  type  operating  against  a 
ground.  The  configuration  of  the 
wire  may  be  horizontal,  vertical. 
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ANTENNA 


Design  of  a  two-terminal,  lumped-constant  network  that  simulates,  within  a  specified 
trequency  band,  the  impedance  variations  of  a  single-wire  antenna.  The  resulting  artificial 
antenna  can  be  used  for  tuning  transmitters  and  for  power  measurements 


r  values  of  resistance  and  either 
uctive  or  capacitive  reactance  in 
Itries. 

If  /i  is  the  current  flowing  in  the 
ftificial  antenna  circuit,  the  power 
ptput  of  the  transmitter  would  be 
f  =  IiRi,.  If  the  values  of  and 
t  are  correctly  chosen,  P  will  be 
true  power  output  of  the  transmit¬ 
ter  into  the  actual  antenna  at  the 
Bme  frequency. 

Single  Series  Circuits 

Using  fixed  R-C  and  L-C  combin¬ 
ations  to  simulate  the  antenna  is 
accurate  and  simple,  but  lacks  flex¬ 
ibility  where  a  continuous  fre¬ 
quency  band  must  be  covered.  The 
circuit  consists  of  either  a  flxed  ca¬ 
pacitor  or  coil  in  series  with  a  non- 
reactive  resistor.  The  constants  of 
the  inductor  or  capacitor  and  re- 
listor  are  calculated  from  the  given 
cntenna  reactance,  radiation  resis¬ 
tance,  and  frequency. 

The  fixed  resistance  is  made 
*qual  to  the  antenna  resistance.  The 
•cries  capacitance  is  C,  =  l/2it/X^ 
^here  is  negative.  For  positive 
values  of  the  antenna  is  induc¬ 
tive  and  L.  =  XJ2Tzf. 

To  provide  an  arrangement  that 
i*  easier  to  work  with  when  the  f re- 
quency  is  frequently  changed,  the 
feactive  and  resistive  components 
ace  made  adjustable  as,  for  exam- 
il^e,  a  variable  capacitor  in  series 
^h  a  carbon  compression  resistor, 
"^en  the  antenna  is  inductive,  a 
variable  inductor  is  substituted 
given  i»  lor  the  capacitor.  To  further  in- 
antenna  crease  the  versatility  of  the  artifi- 
rein»j  ^  antenna,  both  an  inductor  and 
ency  *  *  capacitor  can  be  included  in  the 
an  ifr  *^cie8  circuit,  and  a  switch  pro- 
icy  it  #  ^  ed  to  short  the  unwanted  ele- 
the  prv 
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Although  these  adjustable  cir¬ 
cuits  are  theoretically  sound,  they 
seldom  are  satisfactory  over  a  wide 
frequency  range.  In  addition  to 
their  stray  capacitance  to  ground, 
adjustable  inductors  have  a  high 
distributed  capacitance.  This  may 
give  rise  to  spurious  resonances. 
Variable  capacitors  of  high  maxi¬ 
mum  capacitance  must  be  extremely 
large  to  withstand  the  high  r-f 
potentials. 

Not  only  are  there  practical  elec¬ 
trical  difficulties,  but  there  are  the 
operational  disadvantages  which  re¬ 
quire  the  manipulation  of  two  con¬ 
trols  for  each  change  in  output  fre¬ 
quency.  An  error  in  setting  of 
either  the  reactor  or  resistor  re¬ 
sults  in  unreliable  measurements 
and  a  loss  of  time  in  rechecking  re¬ 
sults. 

Composit*  Series  Circuits 

In  contrast  to  the  foregoing  cir¬ 
cuits  that  utilize  variable  compon¬ 
ents,  the  proposed  artificial  antenna 
is  compo.sed  of  fixed  elements.  When 
these  elements  are  properly  chosen, 
the  reactance  and  resistance  seen 


TRANSMITTER 


a  t  the  terminals  of  the  network 
(Fig.  2 A)  will  match  those  of  the 
actual  antenna  at  every  frequency 
within  the  assumed  limits. 

It  is  the  plan  of  this  paper  to 
treat  each  portion  separately  and 
finally  to  show  how  they  are  con¬ 
nected  in  series  to  form  the  desired 
circuit.  The  portion  marked  Xa  will 
automatically  duplicate  the  series 
reactance  of  the  given  antenna, 
while  Rh  will  produce  the  resistance 
variation  with  frequency.  Although 
in  practice  it  is  not  possible  to  iso¬ 
late  resistance  and  reactance  com¬ 
pletely,  it  is  assumed  that  the  equiv¬ 
alent  series  resistance  of  the  re¬ 
actance  section  is  low  enough  to  be 
negligible  and  the  equivalent  series 
reactance  of  the  resistance  section 
can  be  disregarded  in  comparison 
with  that  contributed  by  the  re¬ 
active  circuit. 

Network  Equations 

A  combination  of  reactances 
which  can  have  an  equivalent  series 
reactance  variation  with  frequency 
similar  to  that  shown  in  Fig.  1  is 
represented  in  Fig.  2B.  The  cor- 


ARTIFICIAL  ANTENNA 


An  r-f  ammeter  can  be  included  in  the  artificial  antenna  for  power  measure¬ 
ments.  Stray  capacitances  must  be  held  to  a  minimum 


TABLE  II— REACTANCE  NETWORK  DESIGN  EQUATIONS 


UnitA  are  in  farads,  henrys,  cycles,  and  ohms. 


1)  Assume  a  value  for  Ca 


C«C*/(C4  +  Cl) 

angular  velocity  at  lower  limit 
quarter-wavelength  angular  velocity 
half-wavelength  angular  velocity 

antenna  reactance  at  wi  (proper  sign  must  l>e  used  for  A'l  when 
substituting  into  equation) 


(3)  Cl  =  Cb  (wa/wi)*  —  Ca  (wj  L  wa) */“>»* 

(4)  Cl  =  CsCi/iCi  -  Cs) 

5)  L,  =  l/«a*  {Cl  +  Cl) 

Note:  (A)  If  <03  is  unspecilied  it  can  be  assumed  to  be  1.67  <02,  as  stated  in  Table 
1  (5) ;  (B)  The  QoiLt  should  be  as  high  as  possible,  at  least  300 ;  (C)  Distributed 
capacitance  of  Lj  should  be  subtracted  from  the  calculated  value  of  Ci  to  deter¬ 
mine  the  physical  value  for  Ci. 

(6)  To  check  accuracy  of  computed  components,  plot  Xa  vs  angular  velocity 
from  the  following  equation,  and  compare  this  curve  with  the  given  antenna 
reactance  curve 


responding  frequency  character-  of  Fig.  2C  provides  the  required 
istic  is  shown  in  Fig.  3A.  resistance  variation.  Design  equa- 

The  problem  is  to  select  values  of  tions  for  this  network  are  derived 
Cs,  Cl,  Cl,  and  L,  to  yield  a  reactance  in  Appendix  II  and  summarized  in 
variation  which  duplicates  that  of  Table  III.  The  quantities  referred 

any  given  antenna.  While  Cs  is  to  in  this  table  are  made  clear  by 

theoretically  unnecessary  to  obtain  Table  I  and  Fig,  3B. 
the  simulated  curve,  in  practice  it 

was  found  that  the  stray  capaci-  Example  of  Network  Design 

tance  from  the  antenna  terminal  to 

ground  introduced  a  large  error  in  Pertinent  data  concerning  the 
reactance  at  the  low-frequency  end  reactive  characteristics  of  an  an- 
of  the  band.  Using  a  controlled  tenna  is :  Lower  limit  frequency  = 
value  of  Cs  eliminates  the  effect  of  2  me,  reactance  at  lower  limit  fre- 
this  unavoidable  capacitance.  Thus  quency  =  —j  930,  quarter- wave 
some  value  is  selected  for  C*  greater  frequency  =  9.3  me,  and  half-wave 
than  the  supposed  stray  capacitance  frequency  =  15.5  me. 

to  ground  and  if  the  final  capaci-  From  this  data,  values  for  sub- 

tance  to  ground  is  smaller  than  the  stitution  into  Table  II  are:  o>i  = 
assumed  value,  a  trimmer  capaci-  2%  (2  x  10*),  o),  =  2%  (9.3  x  10*), 
tor  can  be  inserted  to  make  up  the  u)s  =  2%  (15.5  x  10*),  X,  =  —930, 
difference.  A  practical  value  for  Cs  and  let  Cs  =  10  x  10'“.  Solving  for 
is  about  10  /ip,f.  the  reactive  network  components, 

Design  equations  for  this  re-  we  obtain  Cs  =  20.3  p/xf,  C,  =  69.9 
actance  network  are  derived  in  Ap-  /i/xf,  Ci  =  28.7  /t/if,  and  Ls  =  2.96 
pendix  I  and  summarized  in  Table  /xh. 

n.  If  these  values  are  substituted 

In  a  similar  manner,  the  network  into  the  equation  for  Xg  and  react- 


FIG.  3 — Critical  frequencies  ond  tbtir 
associated  reactances  (A)  ond  reiiit- 
ances  (B)  of  the  antenno  to  be  sifflo- 
lated  are  used  to  obtain  values  for  tin 
artificial  antenna  elements 


FIG.  4— An  artUicial  antenna  bufl«  ^ 
the  design  equations  was  tested 
had  these  reoctive  and  resistive  ch®*’ 
acteristics; 
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particular  example,  the  reactance 
error  at  any  frequency  is  less  than 
two  percent. 

To  complete  the  sample  calcula¬ 
tions,  the  significant  resistance 
values  of  the  given  antenna  with 
reference  to  Fig.  3B  are:  = 

3.2  ohms,  /,  =  2  me  or  <j>i  = 

(2  X  10*),  Ro  =  2.7  ohms,  /-  =  4 
me  or  (i)i  =  27c  (4  X  10*) ,  Rsn  —  6 
ohms,  /s  =  7.5  me  or  o>5  =  2it  (7,5  X 
10*),  Rn  =  11.5  ohms,  and  /,  =  9  me 
or  0),  =  2w  (9  X  10*). 

Substitution  of  the  preceding 
constants  into  the  equations  of 
Table  III  gives  R^  —  11.8  ohms, 

U  =  9.275  me,  Cx  =  0.0135  /if,  L,  = 
0.1197  /ih,  C,  =  .00247  /if,  and  R,  = 
3.42  ohms. 

If  these  values  are  substituted 
in  the  equation  for  Ra  and  the  re¬ 
sultant  values  plotted  against  fre¬ 
quency,  the  lower  curve  of  Fig.  4 
is  obtained. 

The  actual  artificial  antenna  is 
the  series  combination  of  the  re¬ 
sistive  and  reactive  networks. 

Rtaetgnce  Error  due  to  Reiistanee 
Network 

Lumping  the  reactive  elements  of 
the  resistance  network  of  Fig.  2C 
into  a  single  reactance  X„  we  find 
that  the  reactance  of  the  resistance 
network  is 

Xa  =  +  /?,)*  +  (1) 

To  find  the  greatest  value  that  X., 
can  ever  reach,  differentiate  Eq. 
(1)  with  respect  to  Xj 

[{Ri  +  R,Y  +  X,*]  R,-^  - 

djXa)  ^  (Xifix^)2Xi 

dXi  [(ft, +  + 

Setting  the  numerator  equal  to  zero, 
and  solving  for  X, 

Xj  =  ft,  +  ftj  ^2) 

Substituting  Eq.  (2)  into  Eq.  (1) 

X*m„  =  ft,V2  (ft,  +  ft,)  (3) 

In  a  typical  case  where  Rj  =  11.8 
ohms  and  i?,  =  3.42  ohms,  the  maxi¬ 
mum  value  of  Xa  is  4.56  ohms  in¬ 
ductive.  Substituting  Eq.  (2)  in 
Eq.  (10)  from  Appendix  II  gives 

D  _  Rt{Ri  +  2ft,) 

2  (ft,  ft,)  ( 

Using  the  same  numerical  values 
^or  ft,  and  ft,,  ft^  =  7.2  ohms. 

Referring  to  the  antenna  resis¬ 
tance  curve  of  Fig.  4B,  we  see  that 
=  7.2  ohms  at  a  frequency  of 
‘•9  me.  At  this  frequency  the  an¬ 
tenna  reactance  is  -ylOO  ohms. 


Thus,  in  the  given  example,  the 
maximum  error  introduced  by  the 
reactance  of  the  resistance  varia¬ 
tion  circuit  occurs  at  7.9- me  and 
has  a  value  of  Xs„„/Xa  =  4.56/100 
:=  4.56  percent. 

Antenna  Operation 

The  simulative  network  discussed 
in  this  paper  is,  strictly  speaking, 
only  an  approximation  of  the  an¬ 
tenna  which  it  is  intended  to  re¬ 
place.  At  any  frequency  the  simu¬ 
lated  reactance  and  resistance  will 
differ  from  the  actual  values  by  a 
finite  amount.  The  magnitude  of 
these  discrepancies  will  vary  de¬ 
pending  on  the  antenna,  but  in  gen¬ 
eral  it  will  be  found  that  the  re¬ 
actance  curve  can  be  made  to  match 
within  two  percent,  while  the  resis¬ 
tance  may  deviate  as  much  as  ten 


percent  from  the  true  value. 

Effect  of  mismatch  on  the  tun¬ 
ing  of  the  transmitter  output  cir¬ 
cuits  may  for  all  practical  purposes 
be  neglected.  However,  the  setting 
of  the  coupling  control,  being  sensi¬ 
tive  to  the  resistive  component  of 
the  antenna  impedance,  will  differ 
slightly  at  some  points  from  its 
position  when  working  into  an 
actual  antenna. 

The  network  may  be  used  for 
measuring  power  output  if  a  radio¬ 
frequency  ammeter  is  connected  in 
series  with  the  circuit.  The  power 
output  is  P  =  //Ps  where  P  is 
power  output  in  watts,  h  is  am¬ 
peres  rms,  and  Ra  is  equivalent  ser¬ 
ies  resistance  of  entire  network. 
The  value  of  ft.s  at  each  frequency 
should  be  determined  by  measure¬ 
ment  on  either  a  Q  meter  or  a  suit¬ 
able  r-f  bridge,  between  terminals 


TABLE  III— RESrSTANCE  NETWORK  DESIGN  EQUATIONS 


Liiils  in  farads,  henrys,  cycles,  and  ohms. 

( I )  Solve  for  ft,  from  the  following  equation,  using  given  values  from  the  antenna 
to  lx;  duplicated 

±  N  [A  (ft,  -  ft«)l‘'*  =F  M  [F  (ft,  -  ft*,)l‘^  =  ( A  -  M)  [ft,  -  ftnl*^* 

(Rat  ~  Ro)/(RBi  —  fto) 


where  A 


F  = 


r  <02^  — 

L  wi  \  W2*  —  W6*  /  J 

(ft, S3  —  R  o) /( Rai  —  ftp) 
r^/  to/  — 

L  <03  \  W2*  —  Wl'*  /  J 


;V/  =  tot*  “  t03* 

N  =  to,*  —  t03* 

(2)  Having  found  ft,,  solve  for  to,  from 

t04  =  [(  ±  to/ft  -  tO,*)/(ft  -  ur* 

ft,  -  n, 


where 


“11/2 

)j 


A  (ft,  -  Rai) 

=  (^0  (^) 

ft,* 

ft  =  -^^zrrTo  Lft2  -  ft«J 

(1)  ft,  =  (to/  —  tO,*)/t04*tO,*C, 

(ii)  C,  =  l/t04*L, 

(6)  ft,  =*  RoRt/(Rt  —  Ro) 

(7)  To  check  accuracy  of  the  calculated  components,  plot  Ra  vs  angular  velocity 
from  the  following  equation  and  compare  this  curve  with  the  given  antenna 
resistance  curve 

(fttft,)  (fti  +  Rt)  +  RiX  a' 


Ra  = 


where  X, 


(ft,  +  ft:)*  +  X/ 

=  (  -  1/2  t/Ci)  +  1  4.  (4  JtpLiCi) 
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peres.  The  peak  voltage  across  C, 
with  100-percent  modulation  is  2  x 
1.4  X  1140  X  2.25  =  7,160  volts. 

In  conclusion,  while  the  antenna 
network  presented  here  falls  con¬ 
siderably  short  of  perfection,  it 
does  have  a  substantial  field  of  use¬ 
fulness  from  an  engineering  point 
of  view.  The  effort  consumed  by  its 
design  and  construction  is  small 
indeed  when  one  considers  the 
amount  of  time  which  can  be  saved 
in  the  development  and  testing  of 
multi-frequency  transmitters. 


The  various  components  of  the  net¬ 
work  must  be  carefully  chosen  to 
give  satisfactory  service.  This  cau¬ 
tion  is  particularly  applicable  to  ca¬ 
pacitor  Cl  which  may  be  subjected 
to  extremely  high  r-f  potential,  even 
with  low-power  transmitters.  For 
example,  at  two  megacycles,  a  trans¬ 
mitter  which  produces  20  watts  in 
an  antenna  resistance  of  three  ohms 
causes  a  current  of  2.57  amperes 
rms  to  flow.  Using  the  value  of  Ci 
in  our  typical  case,  69.9  /i/xf,  the 
current  in  C,  would  be  2.25  am- 


A  and  G. 

To  get  reliable  indications  of  an¬ 
tenna  current,  the  stray  capacitance 
of  the  input  terminal  and  of  Ci  to 
ground  must  be  reduced  to  as  low  a 
value  as  possible.  Careful  arrange¬ 
ment  of  the  elements  of  the  net¬ 
work,  together  with  a  short  input 
lead,  will  increase  the  accuracy  of 
power  output  measurements. 

There  are  several  precautions  to 
be  taken  in  connection  with  the  de¬ 
sign,  construction,  and  use  of  the 
artificial  antenna  described  here. 


Appendix  II 

Simulation  of  Resistance  Curve 


If  a>4  is  the  angular  frequency  at 
which  the  L1C2  loop  is  in  parallel 
resonance,  that  is :  L1C2  =  l/w,*,  and 
similarily,  if  w*  is  the  angular  fre¬ 
quency  at  which  the  circuit  of  Fig. 
6C  is  in  series  resonance  so  that 
Li  {Cl  C2)  =  l/o)/,  Eq.  (13)  can 
be  written  in  terms  of  resonant  and 
antiresonant  angular  velocities. 

There  are  three  unknowns  in  this 
resultant  equation,  namely,  R„  w,, 
and  Cl.  If  three  conditions  are 
known,  a  corresponding  number  of 
simultaneous  equations  can  be  set 
up.  The  most  convenient  boundary 
conditions  are  the  two  limit  fre¬ 
quencies  and  one  intermediate  fre¬ 
quency,  and  the  corresponding  an¬ 
tenna  resistances.  Using  these 
values  to  solve  this  equation  gives 
the  design  equations  of  Table  HI- 


In  the  network  of  Fig.  6A  the 
equivalent  series  resistance,  Ra,  as 
shown  at  Fig.  6B  is  a  function  of 
the  branch  reactance  Xi  which  in 
turn  is  some  function  of  frequency ; 
thus 

„  _  (Rj  Rj)  (Rj  ~1~  Rj)  ~1~  Rj  /iA\ 

*  “  (ft,  -I-  +  Xi^  ^  ^ 

This  circuit  is  satisfactory  for 
our  purpose  because  the  equivalent 
series  reactance  Xa  can  at  all  times 
be  made  small  compared  to  either 
the  total  series  resistance  or  the 
total  series  reactance.  This  total 
series  reactance  includes  the  re¬ 
actance  developed  in  Appendix  I. 
We  are  primarily  concerned  with 
the  duplication  of  a  resistance  vari- 
XiX2Xa  -4-  X8X4  (X|  -f  X2)  ation.  The  magnitude  and  impor- 

XiXi+  Xt{Xi+  .Yj)  -I-  Yi(  Yi  -f  Xt)  tance  of  Xa  is  considered  elsewhere, 

let  ^  ^  The  minimum  value  of  Ra  in  Eq. 

y|  =  —  1/uCt*  (1®)  occurs  when  Xi  =  0  and  Ra  = 

Y4  =  -  l/coCi  R,  =  RJtJiRi  -f-  R2),  If  Eq.  (10) 

Substituting  these  values  into  Eq.  is  solved  for  X,  we  obtain 
(5)  gives  Yi  =  ± 

^  L,  (C4  -f  Ca)  -  1  r(^i  «2)  (fli  -H  R2)  -  Ra  (Ri  -h  Rz)n  ^,111 

a,C,  U  -  L2  (C4 -h  C, 

-~  (t)Ci  (w*  Li2  Ca  ~ 

when  u)  =  (1)2,  Xr  =  0 

W2*l/2  (C4  -|-  Ca)  —  1  = 
when  (0  =  (1)3,  Xt  =  infinity 

C,  [1  -  (C4  -f-  Ca))  - 

Cl  («»*L*  Ca  -  1)  = 
when  (I)  =  (Oi,  Xt  =  Xi 

X  =  <«>i*  Lj  (C4  -)-  Ca)  —  1 

on  Cs  [1  —  wi*  L2  {Cl  -|-  Ca)) 

—  wi  C4  (wi*  LiCa  —  1  (9) 

Equations  (7),  (8),  and  (9)  are 
now  solved  simultaneously  for  un¬ 
knowns  Ci,Ct,  and  L„  giving  the 
equations  of  Table  II. 


FIG.  5 — Assumed  circuit  from  which  re¬ 
active  network  is  developed 


Appendix  I  Simulation  of  Reactance 
Curve 


Neglect  the  resistance  in  the  cir¬ 
cuit.  The  reactive  portion  of  the 
simulated  antenna  can  be  repre¬ 
sented  by  Fig.  5.  The  total  circuit 
reactance  is 


))  L  Rs-Rz  J  ^  ' 

1)  (6)  From  the  condition  for  a  minimum 
value  of  Ra,  Ri  =  RoRz/iRz  —Ro), 
0  (7)  which,  substituted  into  Eq.  (11), 
gives 


Now  if  in  Fig.  6 A,  X,  assumes  the 
configuration  of  Fig.  6C. 

y  _  1  —  CO^Ll  (Cl  -)-  Ct) 

‘  «Ci  (co*Za  Ci  -  1) 
Substituting  this  value  of  Xi  into 
Eq.  (12)  yields 

1  -  Li  (Ci  -H  CO  ^ 
wCi  (co^Zii  Ci  —  1) 


FIG.  6— Circuit  from  which  resistiv#  n^' 
work  is  developed:  (A)  the  ossumso 
circtut.  (B)  the  equivalent  series  drci^ 
and  (C)  the  final  design 
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Permeability  Tuning 


Survey  of  applications  for  movable  pulverized  iron  cores  in  postwar  a-m,  f-m,  and  tele¬ 
vision  receivers,  and  analysis  of  factors  to  be  considered  in  designing  permeability  tuners 


By  W.  J.  POLYDOROFF 

Consulting  Engineer 
Chicago,  Illinois 


WITH  manpower,  raw  materials, 
and  plant  capacity  now 
available  for  producing  home  and 
auto  radio  receivers,  the  following 
facts  about  permeability  tuning 
constitute  a  timely  aid  in  the  design 
of  postwar  sets. 

Judging  from  pre-war  acceptance 
of  systems  of  tuning  in  which  in¬ 
ductance  was  varied  instead  of  ca¬ 
pacitance  in  tuned  circuits,  permea¬ 
bility  tuning  will  be  found  in  the 
majority  of.  the  auto  sets  and  in  a 
good  share  of  home  radios.  The  ad¬ 
vantages  are  economy,  compactness, 
light  weight,  stability,  and  absence 
of  microphonics.  In  addition,  in  a 
series-resonant  antenna  circuit  the 
use  of*  permeability  tuning  com¬ 
pensates  the  customary  lack  of  se¬ 
lectivity  at  the  high-frequency  end 
of  the  tuning  range  because  it  is 
possible  to  secure  a  substantially 
constant  Q.  In  r-f  amplifiers  it  is 
advantageous  to  employ  circuits  in 
which  the  ratio  of  L  to  is  a  con¬ 
stant  so  that  the  amplification  is 
maintained  constant  with  uniform 
selectivity.  In  oscillator  circuits, 
stability  is  gained  by  use  of  high  Q 
and  again  permeability  tuning  has 
something  to  offer. 

Siperheteredyn*  Applications 

Superheterodynes  have  been  built 
With  one  or  two  stages  of  preselec- 
fion.  A  two-gang  tuner  (preselec- 
j  oscillator)  offers  an  attrac¬ 
tive  mechanical  design  since  it  is 
PMsible  to  arrange  the  two  cores 
With  continuous  mechanical  coup- 
so  that  both  cores  move  and 
"^intain  tracking.  At  the  same 
I  ime  the  indicator  may  be  actuated 
y  mechanical  coupling  to  the  cores. 


Evolution  of  permeability  tuners.  Left  to  right:  Early  pot  tuner:  British  tuner 
with  tapered  coil;  small.  high-Q  pot-type  tuner;  five  versions  of  the  modern 
tuners  described  in  this  article 


When  the  police  band  is  included, 
the  preselector  permeability  tuner 
should  provide  an  inductance  vari¬ 
ation  of  about  10  to  1  while  the  os¬ 
cillator  variation  is  of  the  order  of 
5  to  1.  Tracking  is  accomplished  by 
using  two  similar  cores,  having 
larger-diameter  tubing  for  the  os¬ 
cillator,  or  by  two  similar  forms 
and  a  smaller-diameter  core  for  the 
oscillator.  In  addition,  the  oscillator 
coil  may  be  wound  with  a  progres¬ 
sive  pitch  which  further  improves 
the  tracking. 

If  the  public  were  deprived  of  the 
questionable  entertainment  of  lis¬ 
tening  to  police  reports,  then  the 
inductance  ranges  for  preselector 
and  oscillator  become  7.8  to  1  and 
3.9  to  1  respectively,  corresponding 
to  the  requirements  for  auto  re¬ 
ceivers. 

While  a  few  auto  sets  have  been 
made  with  two-gang  tuners,  the 
low  pickup  of  the  auto  antenna 
necessitates  an  additional  r-f  stage 
so  that  image-frequency  problems 
and  cross-modulation  interference 
practically  disappear.  It  must  be 
borne  in  mind,  however,  that  trf 
circuits  require  interstage  shield¬ 
ing  and  shielding  of  a  permeabil¬ 
ity-tuned  inductor  with  open  core 
reduces  the  inductance  variation. 
Hence,  it  is  necessary  to  start  with 
a  variation  of  inductance  higher 


than  10  to  1  to  arrive  at  the  neces¬ 
sary  7.8  to  1  inside  the  shield. 

In  the  construction  of  permeabil¬ 
ity  tuners  thin-walled  tubing  is 
used  for  coils,  the  practical  wall 
thickness  being  approximately  fif¬ 
teen  thousandths  of  an  inch.  The 
core  usually  fits  inside  the  tube, 
with  clearance  of  not  over  0.002 
inch,  in  order  to  realize  the  desired 
inductance  variation.  In  the  sim¬ 
plest  case  a  single  layer  of  enameled 
wire  is  wound  over  the  tubing  to  an 
inductance  of  80  to  100  microhen- 
rys.  Such  a  winding  usually  has  a 
Q  of  30  to  50  at  1,500  kc.  With  6/42 
wire  and  a  i-inch  diameter  core  it 
is  possible  to  approach  maximum  Q 
of  100.  When  higher  Q  is  desired 
the  progressive  universal  winding 
is  employed,  using  something  like 
10/42  or  20/44  Litz. 

Analysis  of  Typical  Tonors 

Table  I  gives  the  characteristics 
of  four  sizes  of  permeability  tuners 
which  have  either  been  in  use  be¬ 
fore  the  war  or  appeared  later. 
Types  1  and  2  were  used  before  the 
war.  Type  2  should  be  preferred 
in  every  case  as  it  gives  better  per¬ 
formance,  longer  spread  of  fre¬ 
quencies  on  account  of  larger  stroke, 
and  better  mechanical  strength  of 
the  core  itself.  It  also  permits  use 
of  thicker-wall  tubing.  The  differ- 
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ence  in  the  cost  of  the  two  cores  is 
negligible  as  compared  with  other 
components.  It  is  only  in  the  case 
of  the  oscillator  coil  that  type  1  can 
be  used  without  material  difference 
in  performance. 

Type  3  represents  a  core  that 
was  used  in  a  commercial  loop  re¬ 
ceiver  in  which  a  preselector  cir¬ 
cuit  including  a  low-impedance  loop 
was  tuned  by  this  core.  It  is  be¬ 
lieved  that  with  improved  tech¬ 
niques  of  pressing,  this  core  may 
be  reduced  in  length  to  inches 
and  still  maintain  the  same  cover¬ 
age.  Fairly  high  Q  is  obtainable 
with  this  tuner  when  20-strand 
Litz  is  employed. 

In  a  large  console  it  is  possible 
to  provide  adequate  spacing  for  a 
highly  efficient  tunable  loop,  but  in 
a  small  receiver  the  loop  is  usually 
jammed  against  the  chassis,  with 
loss-producing  metal  in  the  field  of 
the  loop.  In  small  sets  the  effi¬ 
ciency  of  a  tunable  loop  may  there¬ 
fore  be  reduced  by  6  db  because  of 
chassis  losses. 

A  loop  stage  tuned  by  an  iron- 
core  inductor  is  shown  in  Fig.  lA. 
The  loop  is  at  the  grounded  end  of 
the  circuit,  in  series  with  a  vari¬ 
able  inductance.  In  addition  to  its 
simplicity  this  circuit  possesses  a 
low  initial  capacitance  of  the  order 
of  2  to  3  [ifif.  The  value  of  the  in¬ 
ductance  of  a  loop  in  series  with  a 
tuning  inductance  is  determined 
from  a  simple  formula 

T  _  ^0  [Mctf  (/  max^Z/m  in^)] 

‘  -  1 

where  and  are  the  desired 
limits  of  frequency.  La  is  the 
inductance  of  the  loop  aerial,  L®  is 
the  minimum  inductance  of  the 
tuner,  and  /j-.ft  is  the  total  induc¬ 
tance  variation  of  the  tuner.  The 
/A,ff  of  a  usual  iron-core  tuner  is  10, 
so  that  La  =  0.32Lo  or  roughly  one- 
third  of  the  minimum  inductance 
for  the  broadcast  range. 

With  L,  —  300  the  value  of  La  is 
100  and  the  value  of  total  capaci¬ 
tance  becomes  24  /i/xf,  which  can  be 
realized  with  a  10  to  20-/x/u.f  adjust¬ 
able  trimmer.  In  this  case  a  loop  in 
series  with  the  inductor  covers  the 
entire  broadcast  range,  with  a  loss 
of  3  db  as  compared  with  capacitor 
tuning. 

Since  a  loop  and  its  tuning  in¬ 
ductor  are  interdependent,  in  the 


TABLE  I.  CHARACTERISTICS  OF  PERMEABILITY  TUNERS 


DSam.  Length  L/D  Diem.  I  Length  L/D  /w// 


4  I  0.375  1.5 


design  of  loop  receivers  the  tuners 
and  loops  must  be  considered  to¬ 
gether  for  their  frequency  cover¬ 
age  and  for  oscillator  tracking. 

It  is  now  possible  to  increase 
to  16  and  even  18,  by  the  employ¬ 
ment  of  closed-type  binocular  struc¬ 
ture.  Then  a  loop  of  200  ixh  can  be 
employed  with  L.  =  200  /xh  so  that 
larger  frequency  coverage  and  full 
sensitivity  are  realized. 

Short-Wave  Applications 

The  large  size  of  tuning  core,  i- 
inch  diameter  by  li  inches  long, 
may  employ  high-grade  iron  powder 
suitable  for  short-wave  reception. 
With  finer  subdivision  of  iron  the 
effective  permeability  is  reduced 
and  it  is  impractical  to  attempt  to 
cover  the  short-wave  range  from  6 
to  18  me  with  a  single  tuner.  Sev¬ 
eral  pre-war  models  used  spread- 
band  tuning  in  which  cores  covered 
partial  frequency  bands  including 
the  majority  of  international  broad¬ 
cast  stations. 

With  the  public  demanding  con¬ 
tinuous  tuning,  a  new  core  has  been 
designed  to  cover  the  short-wave 
band  in  two  steps:  6  to  11  me,  and 
10  to  18  me.  Such  distribution  of 
short-wave  stations  somewhat  ap¬ 
proaches  a  band-spread  dial  yet  of¬ 
fers  continuous  tuning  throughout 
the  whole  range  of  frequencies.  In 
practice  this  can  be  accomplished 
by  one  tuning  unit  with  a  choice  of 
two  values  of  fixed  capacitors. 

Figure  IB  shows  such  an  antenna 
circuit,  with  approximate  values  of 
inductance  and  capacitance.  The 
coil  is  wound  in  the  usual  manner 
and  can  be  made  with  No.  24  or  26 
wire  on  a  thin-walled  tube.  If, 
however,  the  frequency  coverage  is 
to  be  increased,  say  by  5  percent. 
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two  coil  windings  can  be  laid  on 
the  same  tube  side  by  side,  with  the 
windings  wound  closer  together  and 
preferably  in  reverse  directions  as 
shown  in  Fig.  IC.  To  obtain  maxi¬ 
mum  effective  permeability  at 
higher  frequencies  the  turns  must 
be  laid  close  together.  By  parallel¬ 
ing  two  or  more  sections  of  higher 
inductance  we  may  get  the  total 
value  of  the  inductor  down  to  a  de¬ 
sired  value.  The  arrangement 
shown  in  Fig.  1C  possesses  higher 
Q  since  the  adjacent  turns  are  at 
the  same  potential,  and  therefore 
electrostatic  losses  are  reduced.  In 
certain  vhf  applications  up  to  four 
sections  wound  in  this  manner  were 
successfully  employed,  with  the  re¬ 
sult  that  the  effective  frequency 
coverage  was  noticeably  inSreased, 

Figure  2  shows  the  manner  in 
which  Q  varies  with  frequency  for 
several  of  the  permeability  tuners 
covered  in  Table  I.  In  general,  0 
decreases  as  frequency  goes  up. 

Core-Molding  Techniques 

With  existing  core  materials  it 
is  possible  to  employ  permeability 
tuning  at  much  higher  frequencies, 
such  as  those  for  f-m  and  televi¬ 
sion.  Smaller  grain  size  should  be 
employed  to  keep  eddy  current 
losses  down,  which  in  turn  de¬ 
creases  the  practical  density  of  the 
core  material  and  increases  fte 
number  of  gaps  in  the  magnetic  cir¬ 
cuit.  Both  tend  to  reduce  the  per¬ 
meability  and  consequently  the  per¬ 
meability  drops  to  a  value  o^ 
about  4  in  the  region  of  100  me, 
contrasted  to  30  for  broadcast-bane 
applications.  Using  the  same  geo¬ 
metrical  dimensions  of  cere  andco 
we  may  expect  an  inductance  vartf 
tion  in  broadcast  receivers  of 
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order  of  10  to  1,  in  short-wave  re-  Not  long  ago  a  core  manufac-  ity  may  be  obtained  by  using  flat 
ceivers  of  the  order  of  4  to  1,  and  turer  introduced  long  cores  which  or  flattened  particles  laid  and  com- 
less  than  2  to  1  in  the  vhf  bands,  were  strong  and  uniform  through-  pressed  with  their  flat  faces  paral- 
In  the  production  of  long  cores  out  their  length,  both  of  these  qual-  lei.  The  pressure  in  this  case  is 
special  techniques  of  pressing  and  ities  being  obtained  by  side  press-  applied  transversely  to  the  flat 
molding  have  been  developed.  With  ing.  This  type  of  pressing  uses  a  faces,  so  that  cylindrical  cores  have 
pressure  applied  to  the  ends  of  the  longitudinal  mold  cavity  and  both  to  be  pressed  lengthwise.  By  care- 
core  a  considerable  friction  devel-  top  and  bottom  plungers  are  ful  selection  of  flat  particles  having 
ops  in  the  mold,  so  that  very  high  rounded.  The  core  compresses  very  high  permeability  and  careful  align- 
pressures  are  used  to  produce  cores  easily  since  the  depth  of  compres-  ment  in  the  mold,  it  has  been  pos- 
of  desired  density.  Since  the  orig-  sion  amounts  to  the  diameter  of  sible  to  produce  permeability  tun- 
inal  powder  mixture  contains  little  the  core.  It  is  difficult  to  produce  ers  of  relatively  short  stroke,  such 
plastic  ingredients,  the  pressure  is  perfectly  round  cores  by  this  as  li-inch  length  for  a  i-inch  di- 
not  readily  transmitted  toward  the  method,  but  after  the  cores  are  com-  ameter  core,  with  correspondingly 
center  of  the  core,  resulting  in  de-  pleted  they  can  be  ground  in  cen-  shortened  coil.  If  proper  Litz  and 
creased  density  and  permeability  in  terless  grinders ,  to  a  cylindrical  universal  windings  are  used,  high- 
the  middle  region  of  the  core.  Worst  shape.  Q  permeability  tuners  may  be  made 

of  all,  this  degree  and  location  of  ^  ^  ^  for  the  broadcast  and  police  fre- 

soft  spot  is  never  the  same  in  two  Effective  Permeability  quency  range.  A  directional  per- 

identically  prepared  cores.  The  re-  For  any  given  powder  the  initial  meability,  similar  to  laminated 
suit  is  that  when  two  similar  cores  permeability  is  a  function  of  the  cores,  is  observed  and  obviously 
are  moved  into  the  coil,  the  gradi-  density  to  which  the  mixture  has  should  be  applied  in  the  direction 
ent  of  inductance  variation  changes  been  pressed.  The  initial  permea-  of  the  magnetic  axis  of  the  coil, 
from  one  core  to  another,  making  it  bility  can  only  be  realized  in  a 
difficult  to  track  two  circuits  to-  toroidal  coil  and  approached  in  a 
aether-  closed  pot  type.  In  open-type  cyl- 

Several  core  makers  have  resorted  inder  cores,  the  effective  permea¬ 
te  a  double  selection  method  in  bility  is  only  a  fraction  of  the  full 
which  the  cores  are  matched  fully  permeability  and  depends  on  the 
in  the  coil,  and  also  matched  at  the  ratio  of  length  to  diameter  and  on 
middle  position.  Thus  it  is  possible  the  permeability  of  the  material, 
to  obtain  uniform  tracking  in  a  The  longer  the  cylinder  is,  the 
selected  family  of  cores,  but.  the  higher  will  be  the  effective  perme- 
problem  of  replacements  and  inter-  ability  for  variable  inductors.  The 
changeability  is  complicated  as  the  higher  the  permeability  of  the  ma- 
manufacturer  is  forced  to  maintain  terial,  the  higher  is  the  effective 
a  stock  of  different  families  with  permeability  up  to  a  certain  value, 
several  sub-families  in  each  for  re-  For  further  increase  in  the  effec- 
placement.  tive  permeability  two  cores  and 

When  excessive  pressure  is  ap-  coils  may  be  employed  in  a  binocu- 
plied  to  both  ends  during  molding,  lar  pair,  or  an  elongated  sleeve  of 
it  becomes  quite  a  problem  to  ex-  the  same  material  may  be  added  on 
tract  the  core  after  it  is  pressed,  the  outside  of  the  coil. 

One  manufacturer  employs  split 

molds  as  a  successful  but  slow  Orientation  of  Core  Particle, 

method  of  extracting  the  cores.  Additional  increase  in  permeabil- 


Other  Consideration. 

Permeability  tuning  has  been 
successfully  applied  to  low-power 
transmitter  circuits,  using  cores  up 
to  2  inches  in  diameter  and  weights 
up  to  2  pounds. 

Higher-power  applications,  above 
50  watts,  have  not  yet  been  success¬ 
fully  solved,  mainly  because  of  the 
heat  unavoidably  generated  in  the 
core.  This  difficulty  is  further  ag¬ 
gravated  by  the  fact  that  the  usual 
core  materials  are  poor  heat  con¬ 
ductors  and  the  organic  materials 
employed  for  binding  the  core  dis¬ 
integrate  under  heat. 

In  cores  for  high-power  applica¬ 
tions  it  is  essential  to  eliminate  or¬ 
ganic  materials  or  entirely  elimi¬ 
nate  the  binder  and  rely  on  sinter¬ 
ing  after  compression  to  produce 
a  quasi-laminated  structure. 


•  l—Loop  stage  tuned  by  iron^core  inductor  (A),  use  of  two  fixed  capacitors 
®  provide  coverage  of  a  short-wave  band  in  two  steps  with  a  pulverized  iron 
core  (B),  and  method  of  winding  coil  to  obtain  higher  Q  along  with  increosed 
frequency  coverage  (C) 
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FIG.  2 — Variation  of  Q  with  frequency  for  (A) 
0.375-inch  diam.  core  10/44  Litz.  (B)  0.256-in. 
core  6/42  Litz,  (C)  0.198-in.  core  6/44  Litz, 
and  0.198-in.  core  single  layer  enameled 
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MEASUREMENT 
High  Impulse  Voltages 


Commonly  used  methods  of  measuring  resistance  cannot  predict  the  effect  of  voltage 
coefficient  on  resistors  subjected  to  high  impulse  voltages.  The  decreased  resistance 
caused  by  impulses  such  as  ignition  voltages  can  be  determined  by  the  technique  described 


of  the  bridge  circuit  are  10,000 
ohms  and  100  ohms  respectively. 
These  are  wire  wound  resistors 
which  have  zero  voltage  coefficient. 
The  variable  arm  consists  of  a  dec¬ 
ade  box,  also  of  wirewound  ele¬ 
ments,  whose  setting  at  balance  is 
exactly  1/100  of  the  test  sample  re¬ 
sistance.  The  null-point  indicating 
oscilloscope  used  here  is  a  3  inch 
R.C.A.  Model  155-A,  while  the  pulse 
measuring  system  is  composed  of  a 
DuMont  oscilloscope,  type  No.  208, 
and  a  specially  co-calibrated  Rowe 
Research  Laboratory  high-voltage 
attenuator,  type  No.  CA-211. 

Operating  Procedure  and  Precautions 

After  connecting  the  resistor 
sample  into  the  bridge  circuit,  the 
output  of  the  d-c  supply  is  adjusted 
until  the  desired  pulse  voltage,  as 
indicated  on  the  pulse-measuring 
scope,  is  applied  across  the  test 
sample.  During  this  and  the  subse¬ 
quent  procedure,  the  pulses  should 
be  produced  at  a  rate  not  exceeding 
one  per  second  in  order  to  avoid  ap¬ 
preciable  heating  of  the  sample  and 
in  order  that  the  capacitor  may  be¬ 
come  completely  charged  between 
discharges,  thus  assuring  identical 
amplitudes  for  successive  pulses. 

With  the  desired  pulse  voltage 
obtained,  the  decade  box  used  as 
the  variable  arm  of  the  bridge  is 
adjusted  to  produce  balance.  For 
the  particular  fixed  arm  resistance 
values  used  herein,  the  resistance 
of  the  unknown  test  sample  at  the 
selected  voltage  is  then  100  times 
the  decade-box  setting. 

The  bridge  circuit  is  considered 
balanced  for  the  setting  at  which 
the  overall  height  of  the  trace  on 
the  null-point  indicating  oscillo- 
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FIG.  2 — Typical  curves  oi  resistance  as 
a  function  of  high  impulse  voltages, 
for  samples  of  composition-type  re¬ 
sistors.  The  nominal  rating  of  the  re¬ 
sistors  is  10.000  ohms,  one  watt 

scope  is  either  zero  or  minimum. 
The  height  will  be  zero  or  nearly  so 
when  the  test  sample  has  little  or 
no  voltage  coefficient,  but  for  re¬ 
sistors  with  any  appreciable  degree 
of  nonlinearity,  the  overall  height 
of  the  trace  cannot  be  reduced  to 
zero  and  the  null  point  becomes 
somewhat  more  difficult  to  detect. 

Indicator  Trace 

The  effect  of  voltage  coefficient  or 
nonlinearity  is  to  introduce  a  third 
harmonic  into  the  current  wave  in 
the  side  of  the  bridge  circuit  con¬ 
taining  the  sample.  This  harmonic, 
depending  in  amplitude  upon  the 
degree  of  the  nonlinearity,  appears 
in  the  voltage  wave  across  the  ter¬ 
minals  of  the  null-point  indicator 


and  cannot  be  balanced  out.  Hence 
the  balance  point  in  this  case  is 
taken  to  be  that  at  which  the  funda¬ 
mental  of  the  first  half-cycle  of  the 
pulse  wave  train  is  balanced  out, 
and  nothing  but  harmonics  remain 
in  the  oscilloscope  trace.  The  fun¬ 
damental  is  identified  by  a  long 
tail  extending  well  above  or  below 
the  zero  line  and  rapidly  decreas¬ 
ing,  as  balance  is  approached  from 
the  high  side,  until  finally  at  bal¬ 
ance  it  disappears  into  the  traces  of 
the  harmonics. 

It  will  generally  be  found  most 
satisfactory  to  operate  the  null-in¬ 
dicating  oscilloscope  with  a  hori¬ 
zontal  sweep  of  approximately  i 
inch  and  from  200  to  300  cps. 

The  fixed  arms  of  the  bridge  may 
be  composed  of  inductive  wire- 
wound  resistors.  The  inductance  so 
introduced  has  only  a  negligible  ef¬ 
fect  on  the  accuracy  of  measure¬ 
ment  at  the  frequency  of  the  pulse  ^ 
wave.  A  10,000  ohm  wirewound  re¬ 
sistor,  with  zero-voltage  coefficient 
when  measured  at  10,000  volts, 
reads  within  0.5  percent  of  its  re¬ 
sistance  at  6  volts  d-c. 

j 

Typical  Raiults  | 

Figure  2  shows  typical  curves  of  i 
resistance  plotted  against  high  im¬ 
pulse  voltage  obtained  for  repre¬ 
sentative  samples  of  composition 
carbon-type  suppressors  nominally 
rated  10,000  ohms  at  one  watt.  The 
curves  are  seen  to  be  relatively 
straight  lines,  from  approximately 
1,000  volts  on  up,  with  a  constant 
negative  slope.  Thus  for  these  sam¬ 
ples,  the  resistance  drop  at  high  im¬ 
pulse  voltages  is  approximately  di¬ 
rectly  proportional  to  the  peak  value 
of  voltage. 
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FIG.  1 — Circuit  for  measuring  the  resistance  of  a  suppressor  subiected  to  high 
impulse  Toltoge.  One  oscilloscope  is  employed  as  an  indicator  of  the  balance 
point  of  the  bridge  and  the  other  for  measiuement  of  the  peak  voltage  applied 

to  the  sample 


COMPOSITION-TYPE  resistors  are 
ordinarily  possessed  of  a  volt¬ 
age  coefficient  characterized  by  de¬ 
creasing  resistance  as  the  voltage 
applied  to  the  element  increases. 
The  rate  of  resistance  drop  with  in¬ 
creasing  voltage  is  dependent  upon 
physical  characteristics  of  the  re¬ 
sistor  such  as,  for  example,  the  in¬ 
gredients  comprising  the  mix  and 
the  physical  size  in  relation  to  the 
resistance  value. 

Problem  of  High  Voltage 

The  suppression  effectiveness  of 
a  resistor  element  applied  to  a  high- 
tension  ignition  circuit  is  a  func¬ 
tion  not  necessarily  of  the  resis¬ 
tance  at  low  voltages,  such  as  would 
normally  be  used  in  an  ohmmeter 
circuit,  but  of  the  resistance  at  the 
instant  of  spark-plug  discharge 
when  the  full  high  voltage  of  the 
system  is  impressed  momentarily 
across  the  suppressor.  The  general 
range  of  ignition  voltages  is  consid¬ 
ered  to  be  approximately  from  5,000 
volts  to  12,000  volts,  with  the  ma¬ 
jority  of  motor  vehicles  normally 
operating  near  the  lower  limit 
The  measurement  at  low  voltage 
of  any  given  resistor  sample  is  a 
relatively  simple  matter.  A  num¬ 
ber  of  adequate  methods  are  avail¬ 
able  and  generally  applicable  for 
the  condition  under  which  the  ap¬ 
plied  voltage  does  not  greatly  ex¬ 
ceed  the  rated  voltage  of  the  sam¬ 


ple,  or  under  which  the  measure¬ 
ment  can  be  made  quickly  enough 
so  that  appreciable  heating  of  the 
sample  does  not  occur.  However,  it 
is  evident  that  commonly  employed 
methods  cannot  be  used  where 
measurements  are  to  be  made  with 
applied  voltages  of  5,000  to  12,000 
volts  and  where  the  resistor  ele¬ 
ment  is  a  composition  carbon  sup¬ 
pressor  rated  at  10,000  ohms  and 
i  watt. 

High  voltages  may  be  applied  to 
the  resistor  element  in  question 
only  momentarily  if  a  serious  heat¬ 
ing  effect  is  to  be  avoided.  Thus  a 
pulse  of  the  desired  peak  value  must 
be  generated.  As  well  as  being  of 
extremely  short  duration,  it  is  de¬ 
sirable  that  the  pulse  be  relatively 
free  of  higher  harmonics  and  con¬ 
sequently  approximately  sinusoidal 
in  wave  form,  yet  capable  of  being 
reproduced  accurately  and  repeat¬ 
edly. 

Generation  of  Pulse 

Essentially,  the  procedure  for 
generating  voltage  pulses  of  the  de¬ 
sired  characteristics  is  to  discharge 
a  capacitor  through  the  primary 
winding  of  a  suitable  step-up  trans¬ 
former.  The  resulting  voltage  wave 
appearing  across  the  secondary 
winding  is  actually  a  rapidly 
damped  wave  train  of  relatively 
short  duration.  The  initial  half- 
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cycle  will,  with  the  use  of  proper 
circuit  elements,  reach  a  peak  value 
of  several  thousand  volts  and  be 
eminently  satisfactory  for  the  pur¬ 
pose  of  high-voltage  resistance 
measurements. 

One  specific  circuit  is  shown  in 
Fig.  1.  In  this,  the  pulse  is  gener¬ 
ated  by  closing  the  key,  thereby  dis¬ 
charging  a  A-fif  capacitor  through 
the  primary  of  a  3-kva,  60-cycle 
power  transformer.  A  pulse  of  ap¬ 
proximately  12,000  volts  peak  is  de¬ 
veloped  across  the  loaded  trans¬ 
former  secondary  when  the  capaci¬ 
tor  is  charged  to  the  full  1,000  volts 
just  prior  to  discharge.  The  trans¬ 
former  windings  consist  of  a  110- 
volt  primary  and  a  3000-volt  sec¬ 
ondary. 

The  d-c  power  supply  may  be  any 
source  that  is  variable  over  the 
range  from  zero  to  approximately 
1,000  volts  and  capable  of  with¬ 
standing  a  current  drain  sufficient 
to  charge  a  4-/xf  capacitor  to  1,000 
volts  through  a  10,000-ohm  resis¬ 
tor  once  every  second. 

Resistance  Measuring  Hircuit 

The  measurement  is  accomplished 
by  use  of  the  Wheatstone  bridge 
circuit,  one  arm  of  which  is  the  re¬ 
sistor  sample  under  test.  The  high- 
voltage  pulse  is  impressed  across 
the  entire  bridge,  and  a  balance  is 
obtained  by  adjusting  the  variable 
arm.  The  null,  or  balance  point,  is 
indicated  by  the  trace  on  an  oscil¬ 
loscope  connected  across  the  bridge 
at  points  diagonally  opposite  the 
high-voltage  pulse  connections, 

A  measure  of  the  peak  voltage  of 
the  pulses  impressed  across  the  test 
sample  is  obtained  from  the  height 
of  the  trace  on  the  screen  of  a  sec¬ 
ond  oscilloscope,  calibrated  in  con¬ 
junction  with  a  high-voltage  at¬ 
tenuator. 

With  reference  again  to  the  dia¬ 
gram  of  Fig.  1,  the  two  fixed  arms 
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Transmitter  ileit)  and  receiver  (right)  of  a  remote  indicating  impulse  system 
employing  parallel  magnetic  circuits  to  reduce  weight  as  required  for  an 
aircraft  application.  Lower  views  have  magnetic  bridge  removed  to  show 
arrangement  of  magnets  more  clearly 


original  diameter  and  L/D  =  8. 
The  total  magnet  area  is  unchanged, 
and  total  magnet  volume  is  un¬ 
changed.  We  now  place  these  mag¬ 
nets  in  close  proximity  in  the 
magnetic  circuit  and  proceed  to  cal¬ 
culate  the  new  gap  field. 

'  We  shall  assume  at  this  point 
that  the  proximity  of  the  four  mag¬ 
nets  does  not  affect  the  relationship 
between  B„  and  L/D  for  each  mag¬ 
net.  This  assumption  will  be  dis¬ 
cussed  in  detail  later.  The  open- 
circuit  field  is  now  given  by  point 
E  on  the  curve.  If  we  assume  the 
leakage  constants  to  be  essentially 
unchanged,  then  the  air-gap  line 
for  a  single  magnet  has  four  times 
the  slope,  the  air-gap  line  is  OD', 
and  the  field  in  the  magnet  when 
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resulting  in  systems  weighing  less 
and  occupying  less  space.  This 
makes  the  method  particularly  use¬ 
ful  in  design  of  aircraft  instru¬ 
ments,  where  space  and  weight 
limitations  are  important. 

The  method  of  design  is  particu¬ 
larly  suited  to  cases  where  the  mag¬ 
netic  circuit  is  subjected  to  open- 
circuit  conditions  or  strong  demag¬ 
netizing  influences  during  its  his¬ 
tory,  and  it  is  necessary  to  make 


MA«CT 


AFiMflrURE 


By  JOSEPH  F.  MANILDI 

Chief  Research  Engineer 
O.  M.  Oiannini  d  Co.,  Inc. 
Pasadena,  California 


ibO 


November  1945  —  ELECTRONICS 


MAGtCT  ' 


FIG.  1 — Demagnetizing  cunre.  Alnico  V 
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FIG.  2 — Field  intensity  in  a  permanent 
magnet  as  a  iunction  oi  aspect  ratio 
L/D  (horizontal  scale)  for  Alnico  V 


USE  of  parallel  magnetic  circuits 
rather  than  conventional  sin¬ 
gle-magnet  or  series  magnetic  cir¬ 
cuits  results  in  many  cases  in  a 
more  efficient  utilization  of  the 
magnetic  material.  By  using  par¬ 
allel  magnetic  circuits,  desired  field 
strengths  may  be  obtained  in  me- 


are  not  subjected  to  very  severe 
demagnetizing  influences. 

The  problem  of  efficiently  design¬ 
ing  a  magnetic  circuit  has  been 
thoroughly  explored  by  present-day 
designers.  Usually,  however,  design 
considerations  are  based  upon  a 
magnetic  circuit  in  which  the  mag¬ 
netomotive  force  is  supplied  by  one 
or  more  magnets  in  series.  Experi¬ 
mental  data  and  analysis  point  to 
the  fact  that  by  using  parallel  mag¬ 
netic  circuits,  a  given  field  in  an 
air  gap  may  be  obtained  with  con¬ 
siderably  less  magnetic  material. 

The  fundamental  problem  is  as 
follows:  a  given  magnetic  field  is 
desired  in  an  air  gap  of  given  area 
and  length.  What  magnet  design 
must  be  adopted  to  give  a  stable 
field  of  the  stated  value,  using  a 
minimum  amount  of  magnetic 
material  ? 

Underhill  discusses  the  problem 
thoroughly’  and  gives  design  equa¬ 
tions  for  a  single  series  circuit. 
The  problem  of  greatest  interest  is 
one  where  the  magnets  have. been 
subjected  to  open-circuited  condi¬ 
tions  at  one  time  or  another.  The 
design  must  be  taken  from  this 


standpoint  if  a  stable  field  is 
desired.. 

In  the  event  that  the  magnetic 
circuit  is  not  subjected  to  the  de¬ 
magnetizing  influence  of  the  air 
gap,  the  basic  principles  developed 
in  the  following  analysis  still  con¬ 
tinue  to  hold,  and  advantage  is  ob¬ 
tained  in  the  use  of  parallel  mag¬ 
nets.  The  advantages  are  more 
apparent  in  the  case  where  the 
magnets  are  subjected  to  the  equiv¬ 
alent  of  open-circuit  conditions, 
however,  and  the  analysis  will  be 
approached  from  that  standpoint. 
We  shall  reiterate  here  the  condi¬ 
tions  which  determine  the  design  of 
a  single  series  magnetic  circuit, 
then  show  how  it  is  modified  by 
use  of  multiple  circuits. 

Resume  for  Single  Magnet 

Referring  to  Fig.  1  which  is  the 
demagnetization  portion  of  the  B-H 
curve  for  a  given  material,  when  a 
bar  or  U  magnet  is  magnetized  to 
saturation  then  subjected  to  open- 
circuit  conditions,  its  state  is  rep¬ 
resented  by  point  A  on  the  curve, 
where  the  magnetic  field  and  co¬ 
ercive  force  have  the  values  B^and 


me  magiieiic  system  very  staoie. 
Considerable  advantage  is  also  ob¬ 
tained,  however,  in  circuits  which 


FIG.  3 — Complete  magnetic  circuits  employing  a  single  series  mognet  (A)  ood 
four  magnets  in  parallel  (B;  two  magnets  are  behind  those  shown) 
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the  magnetic  circuit  is  complete  is 
given  by  the  point  F,  where  the 
field  in  the  magnet  is  Bi.  The  field 
in  the  air  gap  due  to  one  magnet  is 
now  given  by  Eq.  (1)  and  is  equal 
to 

b,'  =  A„'  Bi/FA,  =  A„  Bt/4  FA,  (2) 
where  AJ  —  Am/4,  the  new  cross- 
sectional  area,  and  the  field  in  the 
gap  due  to  four  magnets  is  parallel 
is  given  by 

B,"  =  4  5/  =  A„  Bt/FA,  (3) 

The  field  with  the  single  magnet  is 
equal  to 

B,  =  Am  Bi/FA,  (4) 

Since  =  12,000  gauss  and  B, 
=  9,000  gauss  approximately,  we 
see  that  the  field  in  the  gap  has 
been  increased  by  a  factor  of  1.33. 

Advantages  of  Parallel  Magnets 

From  the  above  analysis  we  see 
that  if  a  single  series  circuit  util¬ 
izes  a  magnet  having  L/D<S,  the 
field  in  the  gap  may  be  increased 
with  the  same  amount  of  material 
by  using  parallel  magnets  having 
an  L/D  ^  8.  The  value  8  is  chosen 
since  it  is  at  the  knee  of  the  curve 
of  Fig.  2. 

It  may  readily  be  seen  that  if 
the  most  efficient^  series  magnet  for 
a  particular  design  has  an  L/D  <8, 
a  larger  field  may  be  obtained  by 
using  parallel  magnets  having  an 
L/D  ^  8.  This  amounts  to  saying 
that  the  given  field  may  be  ob¬ 
tained,  using  parallel  magnets,  with 
less  magnetic  material  than  by 
using  a  single  series  circuit. 

Design  will  be  simplified  by  the 
fact  that  the  open-circuit  point  will 
always  be  the  point  E.  Further¬ 
more,  if  it  is  desired  to  obtain  a 
large  field  and  the  space  is  limited 
insofar  as  permissible  length  of 
magnet  is  concerned,  many  small 
magnets,  all  having  an  L/D  ^  8, 
may  be  as  effectively  used  as  a 
longer  magnet  having  the  same 
mass  of  magnetic  material. 

The  primary  limitation  on  the 
effective  use  of  parallel  magnetic 
circuits  arises  from  the  fact  that 
the  parallelled  magnets  may  not  be 
brought  too  close  to  one  another, 
since  the  adjacent  magnets  will 
tend  to  demagnetize  each  other. 

The  degree  of  proximity  which 
may  be  imposed  on  a  parallel  mag- 
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FIG.  4 — Test  arrangement  for  determin¬ 
ing  demagnetization  of  a  permanent 
magnet  as  a  result  of  another  magnet 
placed  in  close  proximity 

net  configuration,  in  order  that 
maximum  field  may  be  obtained, 
can  be  determined  by  simple  experi¬ 
ment  and  calculation. 

Measurements 

Test  equipment  consisted  of  a 
magnetometer,  which  was  used  to 
measure  the  fiux  from  the  test  mag¬ 
nets.  The  test  magnets  consisted 
of  6  Alnico  V  magnets  each  1  inch 
long  and  of  square  cross-section  i 
inch  on  each  side.  The  magnetom¬ 
eter  was  adjusted  to  a  sensitivity 
of  10  milligauss  for  a  full-scale 
reading  (30  divisions). 

The  magnetometer  pickup  was 
placed  about  two  feet  from  the  mag¬ 
nets  to  be  tested,  as  shown  ft  Fig. 
4.  The  magnetometer  measured 
field  intensity,  which  is  propor¬ 
tional  to  pole  strength  times  length 
of  magnet.  Since  the  magnets  were 
parallel  to  one  another,  the  length 
of  magnet  was  always  1  inch,  and 
the  indication  was  proportional  to 
pole  strength,  which  is  in  turn  pro¬ 
portional  to  total  fiux  emanating 
from  the  magnets. 


TABLE  I.  Comparison  of  Strengths 
of  Grouped  Magnets  With  Predicted 
Strength  of  Equivalent  Solid  Magnets 


No.  of 
Magntit 
in  Group 

Total  Pola 
Strength 

1 

Equivalent 

L/D 

Predicted 
SOength 
of  Solid 
Magnet 

1 

7.0 

3.3 

7.0 

3 

10.0 

2.4 

9.0 

3 

13.0 

1.91 

11.0 

4 

14.5 

1.65 

12.5 

5 

15.5 

1.47 

13.5 

6 

16.5 

1.35 

14.5 

The  distance  between  the  magJ 
netometer  pickup  and  the  magnet 
sufficiently  large  so  that  moving  the 
magnet  three  or  four  inches  on 
either  side  along  the  line  XX'  of 
position  0  has  no  effect  on  fte 
reading  of  the  magnetometer.  This 
is  essential  to  make  an  accurate 
determination  of  the  proximity 
effect. 

The  six  magnets  were  first  indi¬ 
vidually  magnetized  and  the  pole 
strength  of  each  was  measured. 
Since  the  zero  position  of  the  n 
netometer  changed  over  a  period  of 
time  because  of  extraneous  fields  in 
the  region  of  the  magnetometer,  a 
reading  was  taken  first  with  the 
south  pole  nearer  the  magnetome¬ 
ter,  then  with  the  north  pole  nearer 
the  magnetometer.  The  total  flux 
was  taken  as  proportional  to 
average  of  the  two  readings. 

The  strengths  of  the  individual 
magnets  proved  to  be  about  the 
same,  and  equal  to  about  seven 
units. 

The  magnets  were  then  placed 
intimately  side  by  side,  like  pole; 
adjacent.  First,  two  magnets  were 
placed  together  and  their  combined 
strength  measured,  then  a  third 
magnet  was  added  and  the  combined 
strength  measured.  This  was  con¬ 
tinued  until  all  six  had  been 
grouped.  The  results  are  shown  in 
Fig.  5,  along  with  the  geometry  of 
grouping.  The  demagnetizing  ef¬ 
fect  is  particularly  noticeaole.  For 
one  magnet  the  strength  is  7,  but 
for  six  magnets  the  strength  is  only 
16.5,  instead  of  42  which  would  oc¬ 
cur  if  no  demagnetizing  took  place 

The  magnets  were  then  separat^ 
and  individual  strengths  again 
measured.  Each  magnet  now  had 
only  about  half  its  original  strength 
indicating  permanent  demagneti¬ 
zation  took  place  during  grouping 


In 


Proximity  EfFeetf 

order  to  determine  hoi^ 


closely  magnets  can  be  grouped  be" 
fore  the  demagnetizing  effect  be¬ 
comes  noticeable,  two  magnets  were 
placed  along  line  XX'  in  F*?- 
after  having  been  freshly  nja?^*' 
tized.  They  were  placed  6 
apart  and  3  inches  on  each 
of  point  0  after  their  indivi  ^ 
strengths  had  been  detennia 
Readings  of  their  comb«ie« 
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strength  as  a  function  of  their  sep- 
taken.  This  data  is 


ConclHsions 

On  the  basis  of  the  analytical  and 
experimental  evidence  presented 
above,  it  appears  that  parallel  mag¬ 
netic  circuits  can  be  effectively  used 
in  instruments  operating  by  virtue 
of  a  magnetic  field  in  a  gap. 

In  each  individual  instance,  care 
must  be  taken  that  the  individual 
parallel  magnets  shall  not  be  placed 
too  close  to  one  another  in  the  par¬ 
allel  circuit.  However,  the  crit¬ 
ical  spacing  distance  is  not  very 
large  in  ordinary  instances,  and 
this  feature  does  not  present  an  un¬ 
desirable  limitation. 

In  particular,  advantage  can  be 
taken  of  the  above  design  princi¬ 
ples  in  instruments  where  the  L/D 
ratio  for  the  magnet  in  the  single¬ 
magnet  circuit  is  less  than  8.  The 
net  result  of  such  design  is  the  ob¬ 
taining  of  the  desired  field  with  less 
magnetic  material  and  a  field  which 
is  more  stable  to  demagnetizing  in¬ 
fluence. 

Appendix  A.  Determination  ef  Relation¬ 
ship  Between  B  and  L/D  for  Single 
Open-circuited  Bar  Magnet 

We  shall  use  an  approximate 
parabolic  equation  for  the  demag¬ 
netizing  portion  of  the  hysteresis 
curve  for  Alnico  V‘ 


iration  was 
plotted  in  Fig.  6. 


where  di  =  distance  of  pole  from  the  like 
pole  in  the  two-magnet  con¬ 
figuration 

dt  =  distance  of  pole  from  the  unlike 
pole  in  the  two-magnet  con¬ 
figuration 

du  =  distance  of  pole  from  like  pole  of 
the  ith  magnet  of  the  multiple- 
magnet  configuration 
dti  =  distance  of  pole  from  unlike  pola 
of  the  ith  magnet  of  multiple- 
pole  configuration 

Thus,  if  the  safe  distances  and 
da  are  determined  by  test  as  out¬ 
lined  above  for  two  magnets,  the 
results  can  be  used  for  determining 
safe  spacings  for  any  number  of 
similar  magnets  in  the  group  by 
use  of  Eq.  (5).  The  summation 
must  be  performed  on  every  mag¬ 
net,  of  course,  and  the  condition  is 
that  in  each  individual  summation 
the  right-hand  side  of  Eq.  (5)  must 
be  less  than  or  equal  to  the  left- 
hand  side. 


It  is  to  be  noted  that  as  the  mag¬ 
nets  are  moved  together,  the  com¬ 
bined  strengths  are  about  equal  to 
the  sum  of  the  individual  strengths 
until  a  separation  of  about  i  inch 
is  attained,  when  the  strength  drops 
off.  Data  was  taken  first  as  the  sep¬ 
aration  was  decreased,  then  as  it 
was  increased  again.  The  perma¬ 
nent  demagnetizing  effect  is  no¬ 
ticeable. 

In  order  to  obtain  a  quantitative 
measure  of  the  extent  of  demag¬ 
netization  when  several  magnets 
are  grouped  intimately,  we  must 
compare  the  strength  of  the  group 
with  the  strength  of  a  single  mag¬ 
net  having  the  same  length  and 
cross-sectional  area  and  shape.  We 
may  do  this  by  use  of  Fig.  2,  which 
shows  the  relationship  between 
flux  density  and  L/D  ratio  for  Al¬ 
nico  V. 

Using  this  curve  and  the  strength 
of  a  single  magnet,  we  may  predict 
the  strength  of  any  magnet  in  the 
same  material.  Table  I  tabulates 
1  the  experimental  values  plotted  in 
Fig.  5  along  with  the  predicted 
!  strength  of  solid  magnets  having 
;  the  same  length  and  cross-sectional 
area.  Slightly  greater  strengths  are 
j  obtained  from  the  grouped  magnets 
;  than  from  the  solid  magnet,  but 
I  the  difference  is  small.  The  curve 
,  for  equivalent  single  magnet 


where  B,  is  residual  flux  density. 
He  is  coercive  force,  and  a  is  a  con¬ 
stant  related  to  the  magnet  mate¬ 
rial.  An  empirical  equation  relating 
the  ratio  of  B  to  H  for  a  permanent 
bar  magnet*  then  is 


We  now  obtain  a  relationship  be¬ 
tween  B  and  L/D 

Hc{Br-B)  ^  (8) 

Equation  (7)  and  hence  Eq.  (8) 
is  invalid  for  L/D  <  1,  but  this 
need  not  concern  us  since  we  know 
from  physical  considerations  that 
when  L/D  =  0,  B  =  0.  Using  B,  = 
12,400  gauss  and  He  =  550  oersteds, 

1  Be  He  Bo 

where  B.  and  H,  are  coordinates  of 
the  maximum-energy  point.  The 
curve  shown  in  Fig.  2  is  obtained 
from  Eq.  (8). 

Reference 

(1)  Underhill,  Earl  M.,  Designing  Stabi- 
iized  Permanent  Magnets,  Electhonics,  Jan. 
1944,  p.  118. 


FIG.  5 — Combined  pole  strength  of 
magnets  grouped  in  intimate  contact 


for  two  magnets.  The  results  may 
approximately  extended  to 
?roup8  of  more  than  two  magnets 
considering  that  the  limitation 
on  the  spacing  arises  from  the  field 
produced  at  the  pole  of  one  magnet 
oy  all  the  other  magnets.  Since  the 
effect  of  all  other  poles  is  inversely 
proportional  to  the  square  of  the 
•stance  from  the  pole  under  con¬ 
sideration,  the  pole  under  consider¬ 
ation  will  be  subjected  to  the  same 
^magnetizing  influence  from  a 
^oup  of  magnets  as  from  a  single 
:  ®  *1“  magnet,  assuming  all  magnets 


FIG.  6 — Combined  pole  strength  oi  two 
magnets  as  a  function  of  their  separa¬ 
tion.  Individual  strengths  of  magnets 
are  equal  to  7.5  Plotted  points  are 
numbered  in  the  order  in  which  meas¬ 
urements  were  made 
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FILTER  CHART 


Values  of  R  and  C  for  both  low-pass  and  high-pass  filters  are  given  in  terms  of  the  amount 
of  rejection  desired  at  any  given  frequency  from  1  millicycle  to  1,000  megacycles. 
Chart  also  gives  the  reactance  of  a  capacitor  at  any  frequency 
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Resistance-capacitance  filters 
are  frequently  used  when  a 
sharp  cutoff  characteristic  is  not 
required  and,  in  the  low-pass  case, 
when  the  voltage  drop  across  the 
series  resistor  can  be  tolerated.  Ap¬ 
plications  of  the  low-pass  R-C  filter 
include  decoupling  from  a  common 
power  supply  for  a  multistage  vac¬ 
uum-tube  amplifier,  smoothing  fil¬ 
ters  for  power  supplies  when  a 
large  voltage  drop  across  the  filter 
is  not  objectionable,  and  inexpen¬ 
sive  hash  filters  to  attenuate  high- 
frequency  disturbances  on  electri¬ 
cal  leads.  High-pass  R-C  filters  are 
often  used  as  interstage  coupling 
networks. 

The  circuits  of  Fig.  1  show  the 
R-C  low-pass  and  high-pass  filter 
connected  to  an  a-c  generator.  The 
generator  resistance  is  assumed  to 
be  negligible  compared  with  R,  and 
d-c  voltages  are  omitted  for  the  pur¬ 
poses  of  an  a-c  analysis.  R  and  C 
form  a  voltage  divider,  and  the 
complex  output  voltage  is  given  by 

Low-pass:  E,  = 


High-pass:  Eo  = 


R  -  jXc 
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The  magnitude  of  the  ratio  of  £■,  to 
E,  is 


Low-pass:  = 

I  Eo ! 

W  V.  1  1 

High-pass:  = 


Solving  the  above  equations  for  the 
generator  frequency  /  gives 


Low-pass:  /  =  ; 
High-pass:  /  = 


When  the  reactance  of  C  is  equal 
to  R,  the  ratio  \Ei/Eo\  is  equal  to 
V2.  This  condition  occurs  at  a 
frequency  /*  that  is  equal  to  112'kRC 
and  corresponds  to  the  frequency 
at  which  the  output  voltage  is  3  db 
down  from  the  input  voltage,  ig¬ 
noring  impedance  levels  (db  =  20 
login  \Eo/Ei\).  Therefore 


Low-pass:  f  =  ft  y  -  1 


High-pass:  /  =  /* 


In  low-pass  applications  the  ratio 
\E if Eo\  is  often  selected  to  be  10  or 
greater.  Therefore,  Eq.  (4a)  be¬ 
comes 

•  1x1*“ 

because  \Ei/Eo\*'*'\..  The  value  of/ 
is  given  to  an  accuracy  of  about  1 
percent  by  Eq.  (5)  when  \EilE:\  - 
10.  When  \Ei/Eo\  —  100,  /  is  given 
to  an  accuracy  of  about  0.1  percent, 
The  error  resulting  from  the  use  of 
Eq.  (5)  is  in  the  pessimistic  direc¬ 
tion  since  the  true  value  of  /,  ob¬ 
tained  from  Eq.  (4a),  is  always 
smaller  than  the  value  of  /  given 
by  Eq.  (5). 

Use  of  Chart 

In  high-pass  applications,  the 
value  of  /*  is  usually  of  primary  in¬ 
terest,  and  is  given  by  /,  =  l/2itiJC. 
The  chart  in  Fig.  2  enables  /,  to  be 
read  directly  in  one  operation  for  a 
given  value  of  R  and  C  in  either  the 
low-pass  or  high-pass  case.  When  a 
value  of  \Ei/Eo\  equal  to  or  greater 
than  10  is  desired  in  the  low-pass 
case,  the  value  of  /.■,  determined 
from  the  chart  can  be  multiplied  by 
\Ei/Eo\.  The  chart  can  also  be  used 
to  determine  the  reactance  of  a  ca¬ 
pacitor  at  any  frequency.  The  fol¬ 
lowing  examples  illustrate  the  uw 
of  the  chart. 


line  t 
=  4,0( 


FtG-  1 — Low-  and  high-pass  R-C  filters  shown  connected  to  a-c  generator 


A  plate  decoupling  R-C  fil^ 
must  attenuate  frequencies  abrn* 
50  cps  by  a  voltage  ratio  of 
The  value  of  R  cannot  exceed  4®^ 
ohms  to  avoid  an  excessive  1ms  u 
d-c  voltage.  What  value  of  C  is 
quired?  From  Eq.  (5),  /•  = 

=  5  cps.  From  the  chart,  drav* 
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Example  1 


2 — Resistance-capacitance  filter  chart  based  on  the  relation  h  —  l/2i>'RC. 
the  filter  provides  an  attenuation  of  3  db.  To  find  the  reactance  of  a  capocitor, 
and  frequency  values  and  read  the  reactance  value  on  the 

•ine  through  /,  =  5  cps  and  R 


=  4,000  ohms.  Read  C  =  8/xf. 

Example  2 

The  low-frequency  end  of  the 
3-db  pass-band  of  a  resistance-ca¬ 
pacitance  coupled  amplifier  must  be 
100  cps.  A  0.01-/xf  coupling  capaci¬ 
tor  is  available.  What  value  of  out¬ 
put  resistance  must  be  used?  Draw 
a  line  through  C  =  0.01  /xf  and 
It  =  100  cps.  Read  R  =  0.16  meg. 

Example  3 

What  is  the  reactance  of  a  0.002- 
^  capacitor  at  1  megacycle?  Draw 
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a  line  through  C  =  0.002  and  /,  = 
1  me,  and  determine  R  =  SO  ohms. 

Construction  of  Chart 

The  chart  covers  a  wide  range 
at  the  sacrifice  of  accuracy  in  read¬ 
ability.  If  greater  accuracy  is 
desired,  it  is  simple  to  construct  a 
chart  which  covers  a  limited  range. 

1.  Use  two  sheets  of  log  paper, 
one  of  which  has  twice  as  many 
cycles  as  the  other;  for  instance, 
two-cycle  and  four-cycle  paper. 
Each  complete  scale  must  be  the 
same  total  length. 

2.  On  opposite  edges  of  the  two- 


where  /.i  is  the  frequency  at  which 
place  ruler  on  known  capacitance 
resisto  .ce  scale 

cycle  paper,  write  down  the  resist¬ 
ance  and  capacitance  values  in¬ 
cluding  the  desired  range. 

3.  Cut  a  strip  of  the  four-cycle 
paper  and  prepare  to  paste  it  equi¬ 
distant  from,  and  parallel  to,  the 
R  and  C  scales,  in  an  inverted  sense. 

4.  Compute  /«  for  one  value  of  R 
and  C  included  on  the  scales. 

5.  Match  the  four-cycle  fre¬ 
quency  scale  to  the  line  joining 
these  values  of  R  and  C  and  paste 
the  scale  in  place. 

6.  Label  the  frequency  scale,  us¬ 
ing  the  computed  value  of  /,  as  a 
guide  to  the  major  scale  values. 
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SINGLE-SIDEBAND 

GENERATOR 


Balancing  out  the  undesired  sideband  in  a  vacuum-tube  circuit  eliminates  need  for  highly 
selective  filters  in  power-line  carrier  systems  for  telemetering  or  voice  communication 


A  COMPARISON  of  a-m,  f-m,  and 
single-sideband  systems  for 
power-line  carrier  transmission  ap¬ 
peared  recently  in  the  literature.* 
To  the  writer’s  knowledge,  most 
single-sideband  systems  require  the 
use  of  highly  selective  filters  and, 
in  some  cases,  require  a  double 
modulation  process  to  separate  the 
sidebands  sufficiently  for  effective 
filtering. 

Basic  Theory 

There  is  another  approach  to  the 
problem  of  generating  single-side¬ 
band  signals  which  appears  not  to 
have  been  exploited.  This  system 
makes  the  use  of  highly  selective 
filters  unnecessary,  because  the  un¬ 
desired  sideband  is  balanced  out  in 
a  vacuum-tube  circuit. 

An  examination  of  the  equations 
for  amplitude-modulated  signals  in 
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Table  I  reveals  some  interesting 
possibilities.*  Let  us  consider  the 
following  pair  of  equations  for  an 
amplitude-modulated  signal 

sin  A  (1  -f  m  cos  B)  = 

sin  A  “  sin  (A  —  B)  ^  sin  (A  +  B)  (1) 

cos  A  (1  m  sin  B)  = 

cosA  —  ^sin(A  —  B) -|-^  sin(A -|-B)  (2) 

where 

A  =  2  IT  fe  t 
B  =  27r/,  t 
m  =  modulation  factor 

If  the  amplitude-modulated  sig¬ 
nals  are  generated  in  a  balanced 
modulator\  the  carriers  are  read¬ 
ily  eliminated,  and  the  resulting 
signals  at  the  output  of  the  bal¬ 


anced  modulators  are  of  the  fora 

0  sin  iA  +  B)  +  O  sin  (A  —  B)  (Jj 
(7  sin  (A  -f-  B)  —  G  sin  (A  —  B)  (4) 

where  G  is  the  modulator  conver¬ 
sion  gain. 

It  is  apparent  that  if  these  sig¬ 
nals  are  added,  the  resultant  is  the 
upper  sideband,  while  if  they  are 
subtracted  the  resultant  is  the 
lower  sideband. 

The  Practical  System 

The  block  diagram  of  a  system 
constructed  to  generate  a  single 
sideband  using  this  technique  is 
shown  in  Fig.  1.  An  examination 
of  Eq.  (1)  and  (2)  and  Fig.  1 
reveals  that  the  carrier  as  well  as 
the  signal  frequencies  must  be 
shifted  90  degrees  in  order  to  ob¬ 
tain  the  desired  phase  relations. 
This  is  readily  achieved  in  the  case 
•  of  the  fixed  carrier  frequency 


FIG.  1 — Block  diagram  of  single-sideband  generator  using  two  balanced  modu¬ 
lators.  The  mixer  is  a  linear  amplifier 


FIG.  2— Schematic  circuit  diagram  ct 
the  90-degree  phase  shifter 
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FIG.  3— Calculated  amplitude  ond  phase  response  oi  phase 
ihiiter  with  R  =  100,000  ohms,  C  =  2.34  microfarads,  and 
L  =:  M  =  0.012  henry 


FIG.  4 — Measured  relative  magnitudes  of  upper  ond  lower 
sidebonds.  plotted  as  a  function  of  the  modulating  frequency 
of  the  system 


through  the  use  of  a  simple  phase 
shifter.*  If  the  modulating  signals 
are  one  or  more  fixed  telemetering 
frequencies,  the  required  90-degree 
phase  shifts  for  these  frequencies 
may  be  obtained  by  using  a  phase 
shifter  of  the  resistor-capacitor 
type. 

90>Degree  Phase  Shifter 

The  problem  of  shifting  a  band 
of  telephonic  voice  frequencies  of 
1  from  300  to  3,000  cycles  is  inher¬ 
ently  more  difficult.  It  is  necessary, 
in  the  ideal  case,  to  shift  this  band 
of  frequencies  90  degrees  and  at 
the  same  time  leave  the  relative 
magnitudes  unchanged.  The  neces¬ 
sary  sine-cosine  relationship  can  be 
obtained  electronically  by  using  an 
additional  pair  of  modulators  and 
a  simple  filter. 

A  passive  network  which  gives  a 
•easonable  approach  to  this  prob- 
iotn  is  shown  in  Fig.  2,  while  its 
amplitude  and  phase  response  char¬ 
acteristics  are  shown  in  Fig.  3.  The 
amplitude  response  of  this  phase 
shifter  is 

^  _  .y  c  +  Xu 

^  Xc)*  .  (5) 

^  is  much  greater  than  {Xl 
■^c),  this  becomes  very  closely 
X^)/R  (6) 

®  phase  response  of  the  network 

18 


-  90°  -  tan-*  (Xi.  -  Xc) (7) 
Referring  to  Fig.  3,  it  is  seen 
that  the  amplitude  response  varies 
through  a  range  of  1.76/1  over  the 
frequency  band  of  300  to  3,000  cps. 
While  this  variation  is  undesirable 
in  an  ideal  system,  it  is  compen¬ 
sated  in  part  through  the  use  of 
an  output  tuned  circuit  resonated 
to  the  mid-frequency  of  the  desired 
sideband.  In  addition,  this  response 
characteristic  partially  corrects  for 
the  frequency  discrimination  due  to 
the  usual  microphones,  receivers 
and  speech-band  repeat  coils. 

System  Performance 

The  single-sideband  generator 
outlined  in  Fig.  1  and  using  the 


phase  shifter  of  Fig.  2  was  con¬ 
structed  to  check  the  possibilities 
of  the  proposed  system.  A  carrier 
frequency  of  8,000  cps  was  chosen 
in  order  that  all  frequencies 
through  the  second  harmonic  of  the 
carrier  would  fall  within  the  range 
of  a  standard  harmonic  wave  an¬ 
alyzer. 

Balanced  square-law  modulators 
were  used,  and  since  the  experi¬ 
mental  system  contained  no  filters 
or  tuned  circuits,  it  was  necessary 
to  make  the  carrier  amplitude  much 
greater  than  the  signal  amplitude 
so  that  the  residue  of  the  signal 
would  be  negligibly  small  at  the  out¬ 
put  of  the  modulators.®  Although 
the  second  harmonic  of  the  carrier 
at  the  output  of  each  balanced  mod- 


TABLE  I.  EQUATIONS  OF  AMPLITUDE-MODULATED  WAVES 


sin  /I  (1  ±  m  sin  B)  =  sin  4  d:  cos  (A  —  fl)  T  cos  (A  +  B 


sin  A  (I  dim  cos  B)  ='sin  A  ±  sin  (A  —  B)  ±  sin  (/I  -|-  B) 

cos  i4  (1  ±  m  sin  B)  =  cos  A  (/I  —  B)  ±  sin  (A  -f-  B) 

cos  A  (1  ±  m  cos  B)  =  cos  A  ±  cos  (A  —  B)  ±:  cos  (A  -}-  B) 


where  A  =  2rfe  I 
B  =  2r/,  t 

fe  =»  carrier  frequency 

ft  =  modulating  signal  frequency 
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BALANCED 

MODULATORS 


T-6J5  MIXER  AMPLIFCRS 
T|-6J7  PREAMPLIFIER 
Tz>6H6  BALANCED  MODULATORS 


FIG.  6 — Circuit  of  experimental  tingle-sideband  generator 
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ulator  is  quite  large,  it  is  cancelled 
when  the  outputs  of  the  two  modu¬ 
lators  are  combined  in  the  mixer 
amplifier. 

Figure  4  shows  the  measured 
magnitudes  of  upper  and  lower 
sidebands,  plotted  as  a  function  of 
the  modulating  frequency  and  nor¬ 
malized  about  the  1,000-cps  value 
of  the  upper  sideband.  These  ex¬ 
perimental  values  check  very  closely 
with  the  expected  magnitudes  on 
the  basis  of  the  calculated  response 
of  the  phase  shifter  as  shown  in 
Fig.  3. 

Referring  to  Fig.  4,  it  is  to  be 
noted  that  for  an  8,000-cps  carrier 
the  1,000-cps  point  on  the  upper- 
sideband  curve  represents  a  side¬ 
band  frequency  of  9,000  cps, 
whereas  the  corresponding  point  on 
the  lower-sideband  curve  represents 
a  frequency  of  7,000  cps.  A  paral¬ 
lel-resonant  circuit  or  a  simple 
double-tuned  coupled  circuit  tuned 
to  9,000  cps  and  placed  in  the  out¬ 
put  of  the  mixer  amplifier  of  Fig. 
1  will  flatten  the  upper-sideband 
curve  and  will  discriminate  against 
the  lower-sideband  frequencies. 

Figure  5  shows  the  measured 
upper-  to  lower-sideband  ratios 
plotted  in  decibels  as  a  function  of 
the  modulating  frequency.  It  is  to 


be  noted  that  this  ratio  exceeds  10 
db  from  300  to  3,000  cps.  The  data 
for  the  plotted  curves  was  obtained 
on  the  single-sideband  generator 
shown  in  Fig.  6,  containing  no  fil¬ 
ters  or  tuned  circuits  and  practi¬ 
cally  no  shielding.  The  results  rep¬ 
resent,  therefore,  the  most  pessi¬ 
mistic  of  operating  conditions.  For 
carrier  transmission  or  for  radio 
transmission,  simple  tuned  circuits 
would  be  employed  in  the  amplifiers 
following  the  mixer  amplifier,  with 
a  resultant  improvement  in  dis¬ 
crimination  against  the  undesired 
sideband. 

If  it  is  desired  to  pass  the  lower 
sideband  and  to  balance  out  the 
upper  sideband,  this  is  accomplished 


FIG.  S-i-Measured  upper  to  lower  sids- 
band  ratios  in  db 


by  reversing  the  polarity  of  either 
the  carrier  or  the  signal  voltage  fed 
to  one  of  the  modulators.  This  re¬ 
sult  may  also  be  achieved  by  re¬ 
versing  the  polarity  of  the  output 
voltage  of  one  of  the  modulator*. 
Measured  characteristics  for  this 
case  are  similar  to  Fig.  4  and  5, 
The  characteristics  of  this  par¬ 
ticular  system  do  not  represent  the 
optimum  performance  that  can  be 
obtained  from  a  single-sideband 
generator  of  this  type.  In  the  opin¬ 
ion  of  the  writer,  this  generator 
has  the  advantage  of  simplicity 
over  the  usual  single-sideband  sys¬ 
tems.  The  complete  success  of  tte 
system  lies  in  the  design  of  a  wide¬ 
band  90-degree  phase  shifter.  How¬ 
ever,  it  is  to  be  remembered  that  a 
simple  90-degree  phase  shifter  suf¬ 
fices  if  the  modulating  signals  are 
fixed  telemetering  frequencies. 
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6U  il92il  CASTING? 


JSE  PUNCH  NUMBER  P0-202-r0  PEPFOR/'Tt 
SHEAR  AND  FORM  EARS  IN  CHASS'S. 

USE  CLINCHING  TOOL  NUMBER  PO-2C3  FOR 
THIS  SOCKET. 


Each  improvement  in  the  electronic  industry  is  usually  accom¬ 
panied  by  changes  in  tube  design  and  performance — hence 
the  requirement  of  new  tube  sockets.  So  for  nearly  a  quarter 
of  a  century  CINCH  has  pioneered  in  socket  development/ 
our  latest  being  the  Loktal  Chassis  Clinch  Socket.  It’s  small, 
compact  and  space  saving;  and  its  coni- 
plete  dimensional  details  are  here  illustra- 
ted.  Samples,  tools  and  the  application 
services  of  our  field  engineers  are  avail- 
able  on  request. 


*rh«  NEW  CINCH 
Catalog,  140  pagan 
describing  matal  parts 
aod  matal  plastis  as¬ 
semblies 


■  VUVm  CORPORATION 

2335  West  Van  Buren  St.,  Chicago  12,  Illinois 

Subsidiary  of  Unltod-Carr  Foslener  Corp.,  Cambridge,  Mass. 
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Winding 

UNIVERSAL  COILS 

Short-cut  procedures  for  winding  sample  universal  coils  quickly  to  exact  self -inductance, 
spacing  coils  to  exact  mutual  inductance,  and  taking  out  a  center  tap  accurately 


IN  winding  a  universal  coil  to  a 
given  value  of  inductance,  the 
usual  procedure  is  to  wind  or  un¬ 
wind  turns,  more  or  less  by  guess, 
until  the  desired  inductance  has 
been  attained.  A  somewhat  similar 
procedure  is  followed  in  adjusting 
the  spacing  between  two  coils  to 
produce  a  desired  mutual  induc¬ 
tance  or  coefficient  of  coupling,  and 
in  taking  out  a  center  tap.  How¬ 
ever,  in  all  these  cases  it  is  possible 
to  set  up  procedures  which  will 
lead  directly  and  rapidly  to  the  de¬ 
sired  result. 

Winding  to  Exact  Indnetance 

In  winding  a  universal  coil 
quickly  and  accurately  to  a  desired 
value  of  inductance  L,  a  trial  coil 
is  first  wound  with  an  arbitrary 
number  of  turns  Ti  and  the  result¬ 
ing  inductance  Li  is  measured.  A 
new  coil  is  then  wound  with  the 
number  of  turns  T  calculated  ac¬ 
cording  to  the  formula 

T=Tx<Liik  (1) 

and  measured.  If  this  coil  is  not 
correct,  the  number  of  turns  is 
again  corrected  by  means  of  Eq. 
(1).  Even  though  the  initial  num¬ 
ber  of  turns  is  far  from  correct,  it 
is  not  necessary  usually  to  wind 
more  than  a  few  coils  before  the  de¬ 
sired  inductance  is  obtained  exactly. 

Another  procedure  involves 
changing  the  number  of  turns  by 
half  the  fractional  part  (or  percent¬ 
age)  by  which  the  inductance  devi¬ 
ates  from  the  desired  value.  For  ex¬ 
ample,  if  the  inductance  is  10  per¬ 
cent  high,  the  number  of  turns  is 
decreased  by  5  percent. 

Spociag  to  Exact  Mutual  Induetancu 

Two  parallel  coaxial  coils,  each 
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previously  adjusted  to  the  correct 
self-inductance,  are  wound  with  an 
arbitrary  spacing  £>,  between  cen¬ 
ters,  and  the  resulting  mutual  in¬ 
ductance  Ml  is  measured.  A  new 
pair  is  then  wound  with  the  spac¬ 
ing  between  centers  calculated  ac¬ 
cording  to  the  formula: 

D  =  Di  VMi/M  (2) 

where  M  is  the  desired  mutual  in¬ 
ductance.  If  this  pair  is  not  correct, 
the  spacing  between  centers  is  again 
corrected  by  means  of  Eq.  (2) .  The 
alternative  procedure  involves 
changing  the  spacing  by  half  the 
fractional  part  (or  percentage)  by 
which  the  mutual  inductance  devi¬ 
ates  from  the  desired  value. 

The  same  process  can  be  used  to 
adjust  the  spacing  between  centers 
of  two  parallel  coaxial  coils  in  order 
to  produce  a  desired  coefficient  of 
coupling  k.  The  formula  is: 

D=Ih^kJk  (3) 

It  is  more  convenient  to  work  with 
the  coefficient  of  coupling  since  the 


Universal  coils,  widaly  used  in  mod¬ 
ern  radio  receivers,  are  wound  so  that 
as  the  dowel  or  form  rotates,  the  wire 
is  guided  back  and  forth  by  a  shuttle 
that  displaces  the  wire  in  linear  pro¬ 
portion  to  the  angle  of  rotation  from 
the  point  of  maximum  left  or  right  dis¬ 
placement.  Details  of  how  to  calcu¬ 
late  the  various  factors  entering  into 
the  winding  of  these  coils  were  given 
by  the  author  in  ELECTRONICS,  Oct. 
1936,  p.  22. 


coils  need  not  be  adjusted  exactly 
to  the  correct  self-inductance.  For 
constant  spacing,  k  for  paralld 
coaxial  universal  coils  varies  only 
slowly  with  turns  (with  self-induc¬ 
tance)  . 

In  winding  an  i-f  transforaer 
the  process  of  adjusting  the  self¬ 
inductance  (turns)  and  the  coeffi¬ 
cient  of  coupling  (spacing)  can  be 
carried  on  simultaneously. 

In  order  to  facilitate  the  spacing 
adjustment,  winding  machines 
should  be  equipped  with  a  microm¬ 
eter  adjustment  between  the  wind¬ 
ing  arms,  so  that  the  spacing  can 
be  changed  accurately  by  the  cal¬ 
culated  amount. 

Locating  a  Center  Tap 

A  tap  is  taken  out  at  an  arbitrary 
number  of  turns  Ti  and  the  result¬ 
ing  inductance  L,.*  from  start  to 
tap,  and  L*.*  from  tap  to  finish,  is 
measured.  A  new  coil  is  then  wound 
with  a  tap  taken  out  at  a  number  of 
turns  T  given  by  the  formula: 

T=  Ti  V(Li.*  +  Lus)/2In.t  (f) 

If  the  new  coil  is  not  correct,  the 
location  of  the  tap  is  again  cor¬ 
rected  by  application  of  Eq.  (4). 

The  formulas  given  can  be  ap¬ 
plied  profitably  not  only  to  the  wind¬ 
ing  of  sample  coils  in  the  labora¬ 
tory,  but  also  to  the  continuous  con¬ 
trol  of  coils  in  production.  For  pro¬ 
duction  a  table  or  chart  can  be  p^ 
pared  for  each  coil  being  run, 
ing  the  number  of  turns  to  be  added 
or  subtracted  as  a  function  of  the 
measured  inductance,  or  the  dis¬ 
tance  in  thousandths  by  which 
winding  arms  must  be  separated 
as  a  function  of  the  measured 
mutual  inductance  or  coupling  coef¬ 
ficient.  ^ 
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ALLIED  PRODUCTS 


In  the  preparation  ol  this  year's  Directory  every  possible  effort  has 
been  made  to  include  the  names  and  product  listings  of  all  manufac¬ 
turers  (new  or  old)  of  electronic  components  or  complete  equipment, 
os  well  os  those  whose  products  have  any'  application  in  the  elec¬ 
tronic  field. 

• 

This  listing  includes  all  postwar  products,  os  far  os  the  companies 
themselves  could  accurately  determine.  The  directory  therefore  should 
prove  extremely  useful  os  a  valuable  source  of  information  to  design 
engineers  and  buyers  for  all  products  that  will  be  available  in  the 
coming  year. 

More  than  3,000  companies  and  their  complete  product  lines  in 
electronic  fields  are  listed,  arranged  and  indexed  in  a  simple,  easy- 
to-read  manner.  Wherever  possible,  manufacturers'  lines  hove  been 
broken  down  to  show  various  types  produced. 


A  McGrow-Hill  Publication 
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Adapters _ 

TEST  ADAPTERS 

Adrem  Co.,  143  Newberry  St.,  Boston  16, 
Alsiss 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway  South,  Mt.  Ver¬ 
non,  N.  Y. 

Dayton  Acme  Co.,  930  York  St,  Cincin¬ 
nati,  Ohio 

General  Electric  Co.,  Schenectady  6,  New 
York 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Dong  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Ft  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Lew^  ^orp.,  60  Broad^^ay,  Brooklyn, 

McDanel  Refractory  Porcelain  Co.,  510 
Ninth  Ave.,  Beaver  Falls,  Pa. 

Radio  City  Products  Co.,  127  W.  26th  St, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Readrlte  Meter  Works,  College  Ave.,  Bluff- 
ton,  Ohio 

Stedman,  Robert  L.,  Oyster  Bay,  N.  Y. 

Stokes  Rubber  Co.,  Jos.,  Taylor  &  Webster 
Sts.,  Trenton,  N.  J. 

Triplett  Electrical  Instrument  Corp.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Wood  Electric  Co.,  Inc.,  C.  D.  826  Broad¬ 
way,  New  York  3,  N.  Y. 

Wyse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 


Aircrait  Relays _ 

see  Relays,  Sensitive  Control 


Aluminum 

see  Metals 


Ammeters. 

see  Meters 


Ampliiiers _ 

AUDIO  FREQUENCY  AMPLIFIERS 

Air  Associates,  Inc.,  5827  W.  Century 
Blvd.,  Los  Angeles  45,  Calif. 

Airdesign  &  Fabrication  Inc.,  241  Fairfield 
Ave.,  Upper  Darby,  Pa. 

Aireon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City  15,  Kans. 

Altec  Lansing  Corp.,  1680  North  Vine  St., 
Los  Angeles  28,  Calif. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 

American  Radio  Co.,  611  W.  Garfield  Ave., 
Glendale,  Calif. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Arrow  Radio  Co.,  900  W.  Jackson  Blvd., 
Chicago,  Ill. 

Audio  Tone  Oscillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

Aviometer  Corp.,  370  W.  35th  St,  New 
York  1,  N.  Y. 

Baldwin  Locomotive  Works,  Eddystone, 
Pa. 

Ballantine  Laboratories,  Inc.,  Boon  ton, 
N,  J. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bell  Sound  Systems,  Inc.,  1183  Essex  Ave., 
Columbus,  Ohio 

Bogen  Co.,  David,  663  Broadway,  New 
York  12,  N.  Y. 

Bunnell  &  Co.,  J.  H.,  215  Pulton  St,  New 
York,  N.  Y. 

Carrlllltone  Mfg.  Co.,  30  N.  Penn  St, 

Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill. 

Chicago  Transformer  Dlv.,  Essex  Wire 
Corp.,  3601  West  Addison  St,  Chi¬ 
cago  18,  Ill. 


Cincinnati  Time  Recorder  Co.,  1733  Cen¬ 
tral  Ave.,  Cincinnati,  Ohio 

Collins  Radio  Co.,  855  35th  St,  N.E., 
Cedar  Rapids,  Iowa 

Commercial  Research  Labs.  Inc.,  20  Bart¬ 
lett  Ave.,  Detroit,  Mich. 

Communication  Equipment  &  Engrg.  Co., 
504  N.  Parkside  Ave.,  Chicago,  Ill. 

Communications  Equipment  Corp.,  134  W. 
Colorado  St,  Pasadena  1,  Calif. 

Consolidated  Engineering  Corp.,  595  E. 
Colorado  St,  Pasadena  1,  Calif. 

DeMornay-Budd,  Inc.,  475  Grand  Con¬ 
course,  New  York,  N.  Y. 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Eastern  Amplifier  Corp.,  794  E.  140  St., 
Bronx  54,  New  York 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Eckstein  Radio  &  Television  Co.,  914  La 
Salle  Ave.,  Minneapolis  2,  Minn. 

Electro  Engineering  &  Mfg.  Co.,  627  W. 
Alexandrine  Ave.,  Detroit,  Mich. 

Electronic  Corp.  of  America,  45  West  18th 
Street,  New  York  11,  N.  Y. 

Electronic  Supply  Co.,  207  Main  St,  Wor¬ 
cester,  Mass. 

Electronic  Transformer  Co.,  207  West 
25th  St,  New  York,  N.  Y. 

Erwood  Co.,  223  W.  Erie  St,  Chicago,  Ill. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

Fairchild  Camera  &  Instrument  Corp., 
475  Tenth  Ave.,  New  York  18,  N.  Y. 

Farrand  Optical  Co.,  Inc.,  Bronx  Blvd., 
238th  St,  New  York  66,  N.  Y. 

Federal  Instrument  Co.,  3931  47th  St, 
Long  Island  City  4,  N.  Y. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St,  Newark,  N.  J. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Foote  Pierson  &  Co.,  Inc.,  75  Hudson  St, 
Newark  4,  N.  J. 

Gates  Radio  Co.,  220  Hampshire  St,  Quin¬ 
cy,  Ill. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  New 
York 

General  Radio  Co.,  275  Ma.ssachusetts 
Ave.,  Cambridge  39,  Mass. 

Gibbs  &  Co.,  Thomas  B.,  Div.  of  Borg 
Corp.,  George  W.,  814  Michigan  St, 
Delavan,  Wise. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Neb. 

Gray  Mfg.  Co.,  16-30  Arbor  St,  Hartford, 
Conn. 

Guided  Radio  Corp.,  161  Sixth  Ave.,  New 
York  13,  N.  Y. 

Harvey  Radio  Labs.,  Inc.,  447  Concord 
Ave.,  Cambridge,  Mass. 

Harvey-Wells  Electronics,  Inc.,  North  St., 
Southbridge,  Mass. 

Hatry  &  Young,  203  Ann  St,  Hartford, 
Conn. 

Hearing  Aid  Labs.,  1404  Franklin  St, 
Michigan  City,  Ind. 

Henney  Motor  Co.,  Gentlemen  Prod.  Dlv., 
Freeport,  Ill. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St,  Philadelphia  6,  P.a. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Higgins  Industries,  Inc.,  2221  Warwick 
Ave.,  Santa  Monica,  Calif. 

Howard  Radio  Co.,  1735  Belmont  Ave., 
Chicago  13,  Ill. 

Hudson  American  Corp.,  25  W'est  43rd  St., 
New  York,  N.  Y. 

Industrial  Sound  Products  Co.,  3597  Mis¬ 
sion  St,  San  Francisco,  Calif. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

Knickerbocker  Development  Co.,  116  Little 
St,  Belleville  9,  N.  J. 

Langevin  Co.,  Inc.,  37  W.  65th  St,  New 
York,  N.  Y. 

Llncrophone  Co.,  1661  Howard  Ave.,  Utica, 
N.  Y. 

Madison  Electrical  Products  Corp.,  Madi¬ 
son,  New  Jersey 

Maico  Co.,  Inc.,  25  North  3rd  St,  Min¬ 
neapolis,  Minn. 

Meek  Industries,  John,  Liberty  St.,  Ply¬ 
mouth,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St, 
Pasadena,  Calif. 

Minerva  Corp.  of  America,  238  William 
St,  New  York  7,  N.  T. 


National  Co.,  61  Sherman  St,  Malden  4i 
Mass. 


National  Electronic  Mfg.  Corp.  22-71 
Steinway  Street,  Long  Island  City  s 
N.  Y.  ' 

National  Scientific  Products  Co.,  5013  \ 
Kedzie  Ave.,  Chicago  25,  Ill.  *  ‘ 
National  Union  Radio  Cerp.,  15  Washlnir 
ton  St.,  Newark  2,  N.  J.  * 

Newcomb  Audio  Products  Co.,  2815  .<? 

Hill  St,  Los  Angeles  18,  Calif. 
Northern  Communications  Mfg.  Co..  21# 
East  40th  St,  New  York,  N.  Y. 
Operadio  Mfg.  Co.,  St.  Charles,  Ill. 
Pacific  Electronics,  Sprague  at  Jeffergon 
St,  Spokane,  Wash. 

Paraphone  Hearing  Aid,  Inc.,  2056  E.  4th 
St,  Cleveland  15,  Ohio 
Powers  Electronic  &  Communication  Co 
New  Street,  Glen  Cove,  L.  I.,  N.  Y. 
Press  Wireless  Inc.,  Hicksvllle,  L.  I.,  N.  Y 
Presto  Recording  Corp.,  242  W.  55th  St 
New  York,  N.  Y. 

Radell  Corp.,  6323  Guilford  Ave.,  Indian¬ 
apolis,  Ind. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Radio  Craftsmen,  1341  South  Michigan 
Ave.,  Chicago  5,  Ill. 

Radio  Laboratories,  Inc.,  2701  California 
Ave.,  Seattle  6,  Wash. 

Radio  Mfg.  Engineers,  Inc.,  304  First  Avt, 
Peoria,  Ill. 

Radolek  Co.,  601  W.  Randolph  St,  Chi¬ 
cago  6,  Ill. 

Rauland  Corp.,  4245  N.  Knox  Ave.,  Chi¬ 
cago  41,  Ill. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal- 

Record-O-Vox,  Inc.,  721  N,  Martel  Ave, 
Hollywood  46,  Calif. 

Red  Arrow  Electric  Corp.,  100  Coit  St, 
Irvington,  N.  J. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chi¬ 
cago  18,  Ill. 

Rek-O-Kut  Co.,  173  Lafayette  St,  New 
York  13,  N.  Y. 

Remler  Company,  Ltd.,  2101  Bryant  St, 
San  Francisco  10,  Calif. 
Rlchardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Rieber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Rosen  &  Co.,  Raymond,  32nd  &  Walnut 
Sts.,  Philadelphia  4,  Pa. 

Rowe  Radio  Research  Laboratory,  2422 
N.  Pulaski  Rd.,  Chicago  39,  Ill. 

SOS  Cinema  Supply  Co.,  449  W.  42nd 
St.,  New  York  18,  N.  Y. 

Sanborn  Co.,  39  Osborne  St.,  Cambridge 
3d  Adfl>ss 

Schulmerich  Electronics  Co.,  Sellersviile, 
Pa. 

Schuttig  &  Co.,  9th  &  Kearney  Sts.,  N.  E.. 

Washington  17,  D.  C.  , 

Setchell  Carlson,  Inc.,  2233  Universitr 
Ave.,  St.  Paul  4,  Minn.  _  . .  . 
Sherron  Electronics  Co.,  1201  Flushlni 
Ave.,  Brooklyn  6,  N.  Y.  „ 

Simpson  Mfg.  Co.,  Inc.,  Marlt  1°“  "■ 
Fourth  St,  New  York,  N.  Y. 
Sonora  Radio  &  Television  Co^.,  2626  vv 
Washington  St,  Chicago  28,  III 
Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Sound  Equipment  Corp.  of  California, 
San  Fernando  Road,  Glendale  4, 
Springfield  Sound  Co.,  Electronics  Divi¬ 
sion,  12  Cass  St,  Sprlngfiel^ 

Stark  Sound  Engrg.  Corp.,  P.  O.  493,  Fort 


Wayne  1,  Ind.  _  ,  , 

Talking  Devices  Co.,  4447  W.  Irving  Pa 


Rd.,  Chicago,  Ill.  _ 

Taybern  Equipment  Co.,  120  Greenwic 

St,  New  York  6,  N.  Y.  nv»mnnt 
Technical  Apparatus  Co.,  1171  Tremo 
St,  Boston  20,  Mass.  _  . 

Technical  Devices  Corp.,  Beaufort  &  sag 


Rock  Aves.,  Roseland,  N.  J-  . 
Technical  Radio  Co.,  275  Ninth  St, 
Francisco,  Calif. 

Televlso  Products,  Inc.,  6533  N.  Olnw 


Ave.,  Chicago,  Ill.  „  „  t... 

Templetone  Radio  Mfg.  Corp.,  New 


don.  Conn.  mraimir* 

Thordarson  Electric  Mfg.  Diy-> 

Industries,  Inc.,  500  W.  Huron 


Chicago  10,  Ill.  „  .  „  .15 

Transmitter  Equipment  Mfg.  Co^  inc-. 

Hudson  St,  New  York,  N. 

Untted  Clnephone  Corp.,  65  New  Lite 


St,  Torrington,  Conn. 

United  States  Television  Mfg.  CW' 
Seventh  Ave.,  New  York.  N.  »• 
Valeo  Mfg.  Co..  4700  W.  Walton  St, 
cago  51,  Ill.  n«-f  Plica 

Walsh  Engineering  Co.,  34  DeHart 
Elizabeth,  N.  J. 


Warwick  N 

St,  Chi 
Waters  Coi 
Bochesi 
Wiugh  Lai 
Co.,  42 
17,  N. 
Webster  E 
Racine, 
Western  El 
New  Y 
Western  So 
St  Pai 
Westlnghou 
burgh. 
White  Rese 
Mass. 
Wilcox  Ele 
Kansaf 
Women  Ele 
St,  Ch 
Wurlitzer  ! 
wanda 


Aerovox 


Analyz 


Barker 


Clough- 


DeWak 
St, 


Easten 
St 


Electri 


Electrl 


Espey 


Generi 

Gener 


Hewh 


Hickc 

I 

H-W 


J-B- 


Barker  i 

Bauich  , 
St, 
Coleman 

P  Maj 

'Hertnei 
,,  Woo 
'^neral 
•^otovo! 
Tor: 


D-2 


Novembtr  1945 


electronic 


ONB  and  AlUED  PMDIinS 


flarwick  Mfg.  Corp.,  4640  W.  Harrison 
St,  Chicago,  Ill. 

Waters  Conley  Co.,  501  First  St.,  N.W., 
Rochester,  Minn. 

Waugh  Labs.,  Dlv.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Webster  Electric  Co.,  1900  Clark  St., 
Racine,  Wis. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Western  Sound  &  Electric  Labs,  3512  West 
St  Paul  Ave.,  Milwaukee,  Wis. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

iV.iite  Research,  899  Boylston  St.,  Boston, 

Wilcox  Electric  Co.,  1400  Chestnut  Street, 
Kansas  City,  Mo. 

Womer  Electronic  Devices,  609  West  Lake 
St,  Chicago  6,  Ill. 

Wurlltzer  Mfg.  Co.,  Rudolph,  North  Tona- 
wanda,  N.  Y. 


Analyzers. 


CmCUlT  ANALYZERS 

Aerovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  111. 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 
Electrical  Facilities,  Inc.,  4224  Holden  St., 
Oakland  8,  Calif. 

Espey  Mfg.  Co.  Inc.,  35  West  46th  St, 
New  York  19,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
General  Electronics  Mfg.  Co.,  2225  So. 

Hoover  St,  Los  Angeles  7,  Calif. 
Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Cal. 

Hickolt  Electrical  Instrument  Co.,  10514 
r,  Ave.,  Cleveland,  Ohio 

H-W  Mfg.  Co.,  3124  Larga  Ave.,  Los  An- 
^6168  OaI 

Jackson  Electrical  Instrument  Co.,  18  S. 
,  „  Patterson  Blvd.,  Dayton  1,  Ohio 
J-B-T  Instruments,  Inc.,  441  Chapel  St, 
New  Haven  8,  Conn. 

Knickerbocker  Development  Corp.,  116  Lit- 
tie  St.,  Belleville  9,  N.  J. 

Aiadison  Electrical  Products  Corp.,  Madi- 
....wn,  N.  J. 

rhilMCorp.,  Tioga  &  C  Sts.,  Philadelphia, 

Prectolon  Apparatus  Co.,  92-27  Horace 
R..11  /Jr  Blvd.,  Elmhurst,  N.  Y. 

KMIo  City  Products  Co.,  127  W.  26th  St., 

n„n^®/y  N-  Y. 

naaio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

neadrlte  ^ter  Works,  College  Ave.,  Bluff- 
0  „ton,  Ohio 

Bethlehem,  Pa. 

^‘eiUiflc  Service  Laboratories,  2225  So. 
Sim  St,  Los  Angeles  7,  Calif. 

Electric  Co.,  5218  W.  Klnzle  St, 
s„,„9>lcago  44,  Ill. 

30UIW  Ekiulpment  Corp.  of  California,  3903 
^Uf  Boad,  Glendale  4, 

^®®trument8  Corp.,  Greenwood, 

Televlw  Pr^ucts,  Inc.,  6633  N.  Olmsted 
Trt  1  y*'*  Chicago,  Ill. 

Instrument  Co.,  286 

Vanburen  St. 

''"bnS°p7  - 

^**^.11^*®^**^®*^  Instrument  Corp.,  614 
rreiinghuysen  Ave.,  Newark  5,  N.  J. 

COLOR  ANALYZERS 

235  Fairfield  Ave., 

>  1201  Wrlght- 
G«ne^w^Y®:>  Chicago,  Ill. 

^ot^oif* Co.,  Schenectady  5,  N.  Y. 
Yo?k  Madison  Ave.  New 


Pho-Tron  Instrument  Co.,  5713  Euclid 
Ave.,  Cleveland,  Ohio 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Saxl  Instrument  Co.,  38-40  James  St,  East 
Providence  14,  R.  I. 

Technical  Products  Co.,  158  Madison  Ave. 
at  Third  St.,  Memphis,  Tenn. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 


HARMONIC  ANALYZERS 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Freed  Transformer  Co.,  72  Spring  St,  New 
York  12,  N.  Y. 

Gaertner  Scientific  Corp.,  1201  Wright- 
wood  Ave.,  Chicago,  Ill. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Cal. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Mico  Instrument  Co.,  80  Trowbridge  St, 
Cambridge  38,  Mass. 

Philharmonic  Radio  Corp.,  528  East  72nd 
St,  New  York  21,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 


NOISE  ANALYZERS 

Aerovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Ferris  Instrument  Co.,  110-112  Cornelia 
St,  Boonton,  N.  J. 

General  Electric  Co.,  Schenectady  6,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Measurements  Corp.,  Boonton,  N.  J. 

Megard  Corp.,  1601  S.  Burlington  St, 
Los  Angeles  6,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Sprague  Electric  Co.,  189  Beaver  St, 
North  Adams,  Mass. 

Televiso  Products,  Inc.,  6533  N.  Olmsted 
Ave.,  Chicago,  Ill. 

Waugh  Labs.,  Div.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

We.stlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

SURFACE  ANALYZERS 
&  COMPARATORS 


Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 

Continental  Machines,  Inc.,  1301  Washing¬ 
ton  Ave.  S.,  Minneapolis  4,  Minn. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Physicists  Research  Co.,  343  S.  Main  St, 
Ann  Arbor,  Mich. 

Saxl  Instrument  Co.,  38-40  James  St, 
East  Providence  14,  R.  I. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

TRANSMISSION  ANALYZERS 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank,  Calif. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 


Anodes. 


CARBON  ANODES 

Becker  Bros.  Carbon  Co.,  3450  S.  52nd 
Ave.,  Cicero,  Ill. 

Dixon  Crucible  Co.,  Joseph,  Monmouth  St, 
Jersey  City,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
Helwlg  Co.,  2544  North  30th  St,  Mllwau- 
10  ^^isc 

National  Carbon  Co.,  Inc.,  30  East  42nd 
St,  New  York  17,  N.  Y. 

Ohio  Carbon  Co.,  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Speer  Carbon  Co.,  St  Marys,  Pa. 
Stackpole  Carbon  Co.,  St.  Marys,  Pa. 


METAL  ANODES 


American  Brass  Co.,  Waterbury  88,  Conn. 

Art  Wire  &  Stamping  Co.,  227  High  St, 
Newark  2,  N.  J. 

Belmont  Smelting  &  Refining  Works,  Inc., 
330  Belmont  Ave.,  Brooklyn  7,  N.  Y. 

Bishop  &  Co.  Platinum  Works,  J.,  12 
Channing  Ave.,  Malvern,  Pa. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Division  Lead  Co.,  836  W,  Klnzie  St, 
Chicago  22,  111. 

DuPont  de  Nemours  &  Co.,  Inc.,  E.  I., 
Wilmington  98,  Del. 

Fansteel  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Rd.,  North  Chicago,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Goldsmith  Bros.  Smelting  &  Refining  Co., 
58  E.  Washington  St,  Chicago,  Ill. 

Handy  &  Harman,  82  Felton  St,  New 
York,  N.  Y. 

Haydu  Bros.,  Mt  Bethel  Rd.,  Plainfield, 
N.  J. 


National  Lead  Co,,  111  Broadway,  New 
York  6,  N.  Y. 

Radio  Corp.  of  America,  Tube  Dlv.,  RCA, 
Harrison,  N.  J. 

Revere  Copper  &  Brass  Inc.,  230  Park 
Ave.,  New  York  17,  N.  Y. 

Rice’s  Sons,  Inc.,  Bernard,  326  Fifth  Ave., 
New  York,  N.  Y. 

Scovill  Mfg.  Co.,  99  Mill  St,  Waterbury  91, 
Conn. 

Superior  Tube  Co.,  Norristown,  Pa. 

Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 

Sylvanla  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Westlnghouse  Electric  Corp,,  East  Pitts¬ 


burgh,  Pa. 


Antenna  Mounts - 

Shur-Antenna-Mount,  Inc.,  Seacllffe,  Long 
Island,  N.  Y. 


Antennas. 


RECEIVING  ANTENNAS 


Aireon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City  15,  Kans. 

Airplane  &  Marine  Instruments  Inc., 
Clearfield,  Pa. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway  S.,  Mt.  Vernon, 
N.  Y. 

Amy,  Aceves  &  King,  Inc.,  11  W.  42nd 
.  St,  New  York  18,  N.  Y. 

Andrea  Radio  Corp.,  43-20  34th  St,  Long 
Island  City,  N.  Y, 

Andrew  Co.,  363  East  75th  St,  Chicago 

Bassett,  Inc.,  Rex,  600  S.E.  Second  St., 
Ft.  Lauderdale,  Fla. 

Birnbach  Radio  Co.,  Inc.,  145  Hudson  St., 


New  Yor^  N.  Y. 

Brach  Mfg.  Corp.,  U.  S.,  56  Dickerson 

Burton^Rogers  60.,’  857  Boylston  St,  Bos¬ 
ton  16,  Mass.  _ 

Cardy-Lundmark  Co.,  1801  West  Byron 
St,  Chicago  13,  Ill.  „ 

Columbia  Wire  &  Supply  Co.,  4106  N. 

Pulaski  Roa^  Chicago  41,  IlL 
Communications  Co.,  Inc.,  300  Greco  Ave., 
Coral  Gables  34,  Fla. 
Communications  Equipment  Corp.,  184 
West  Colorado  St,  Pasadena  1,  Calif. 
Concord  Radio  Corp.,  901  W.  Jackson 
Blvd.^Chlcago,  IlL 


xurK,  i'v.  X. 

DeMornay-Budd,  Inc.,  476  Grand  Con¬ 
course,  New  York,  N.  Y. 

Du  Mont  Labs.,  Inc.,  Allen  B.,  2  Main 
I^stss&ic  J* 

Farnsworth  Television  i  Radio  Corp.,  8702 
Pontiac  St,  Fort  Wayne,  Ind. 

Fisher  Research  Laboratory,  1961  Uni¬ 
versity  Ave.,  Palo  Alto,  Calif. 

Fishwick  'Radio  Co.,  430  Colorado  Bldg., 
Washington,  D.  C. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
St,  Trenton,  N.  J. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago  51,  III. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  16,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Harco  Steel  Construction  Co.,  1180  E. 
Broad  St,  Elizabeth  4,  N.  J. 
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D-3 


1945-1946  Dam  i 


OECD 


Harvey-Wells  Electronics,  Inc.,  North  St., 
Southbrldge,  Mass. 

Heath  Co.,  Benton  Harbor,  Mich. 

Insuline  Corn,  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkwy„  Brooklyn,  N.  Y. 

JefCerson-Travls  Radio  Mfg.  Corp.,  245 
East  23rd  New  York  10,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kings  Electronics  Co.,  372  Classon  Ave., 
Brooklyn  6,  N.  Y. 

Knickerbocker  Development  Corp.,  116  Lit¬ 
tle  St.  Belleville  9,  N.  J. 

Lavoie  Laboratories,  Morganville,  N.  J. 

Lear,  Ina,  Piaua,  Ohio. 

Lenoxite  Div.,  Lenox  Inc.,  66  Prince  St. 
Trenton,  N.  J. 

Link,  Fred  M.,  125  W.  17th  St,  New 
York,  N.  Y, 

Magnavox  Co.,  The,  2131  Bueter  Road, 
Fort  Wayne  4,  Ind. 

Mec-Rad  Div.,  Black  Industries,  1440  E. 
222nd  St,  Cleveland  17,  Ohio  (H.  F. 
Components) 

National  Electronic  Mfg.  Corp.,  22-78 
Steinway  St,  Long  Island  City  5, 
N.  Y. 

National  Mineral  Co.,  2628  N.  Pulaski  Rd.. 
Chicago  39,  III 

Philco  Corp.,  IHoga  4k  C  Sts.,  Philadel¬ 
phia  34,  Pa. 

Philson  Mfg.  Co.,  Inc.,  156  Chambers  St, 
New  York,  N.  Y. 

Plymold  Corp.,  Lawrence,  Mass. 

Premax  Products  Div.,  Chisholm-Ryder 
Co.,  College  ft  Highland  Aves.,  Nia¬ 
gara  Falls  2,  N.  Y. 

Radex  Corn,  of  America,  1322  Elston 

Radlart‘Corp!i^l671*W.  62nd  St,  Cleve¬ 
land  2,  Ohio 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Richardson-Alien  Corp.,  16  West  20th  St, 
New  York  11,  N.  Y. 

S-W  Inductor  Co.,  1066  N.  Wood  St,  Chi¬ 
cago,  IlL 

Schott  Co.,  Walter  L.,  9306  Santa  Mon¬ 
ica  Blvd.,  Beverly  Hills,  Calif. 

Schuttig  ft  Co.,  9th  ft  Kearney  Sts.,  N. 
E.,  Washington  17,  D.  C. 

Skydyne  Inc.,  River  Road,  Port  Jervis, 
N.  Y. 

Small  Motors,  Inc.,  1322  Elston  Ave.,  Chi¬ 
cago  22,  Ill. 

Snyder  Mfg.  Co.,  22nd  &  Ontario  Sts., 
Philadelphia  40,  Pa, 

Strom berg-Carlson  Co.,  100  Carlson  Rd., 
Rochester,  N.  Y. 

Superior  Tube  Co.,  Norristown,  Pa. 

Technical  Appliance  Corp.,  616  W.  34th 
St,  New  York  1,  N.  Y. 

Telephonies  Corp.,  360  West  Slst  St.,  New 
York  1,  N.  Y. 

Tellcon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Trebor  Radio  Co.,  Pasadena,  Calif. 

United  States  Rubber  Co.,  1280  Sixth  Ave., 
New  York  20,  N.  Y. 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Ave.,  New  York,  N.  Y. 

Vendo  Co.,  1907  urand  Ave.,  Kansas  City, 
8,  Mo. 

Ward  Products  Corp.,  1523  E.  45th  St., 
Cleveland  3,  Ohio 

Whisk  Laboratories,  87  Maiden  Lane, 
New  York  7,  N.  T. 

Winters  ft  Crampton  Corp.,  160  Wilson 
Ave.,  Grand  vine,  Mich. 

Workshop  Associates,  66  Needham  St., 
Newton  Highlands,  Gardner,  Mass. 


TBAN8MITTING  AMTENNAS 


Aero  Communications,  Inc.,  231  Main  St, 
Hempstead,  Long  Island,  N.  Y. 

Aireon  Manufacturing  Corp.,  Fairfax  ft 
Funston  Rds.,  Kansas  City  15,  Kans. 

Airplane  ft  Marine  Instruments,  Inc., 
Clearfield,  Pa. 

American  Bridge  Co.,  Prick  Bldg.,  Pitts¬ 
burgh,  Pa. 

Andrew  Co.,  363  E.  76th  St,  Chicago  19, 
Ill. 

Barker  ft  Williamson,  236  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bassett,  Inc.,  Rex,  600  S.  E.  Second  £t, 
Ft  Lauderdale,  Fla. 

Birnbach  Radio  Co.  Inc.,  146  Hudson  St, 
New  York,  N.  Y. 

Blaw-Knox  Co.,  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Brach  Mfg.  Corp.,  55  Dickerson  St,  New- 
ark  N  J 

Collins  Radio  Co.,  856-36th  St,  N.E.,  Cedar 
Rapids.  Iowa 


Communication  Products  Co.,  Inc.,  346 
Bergen  Ave.,  Jersey  City  6,  N.  J. 

Communications  Co.  Inc.,  300  Greco  Ave., 
Coral  Gables  34,  Fla. 

Communications  Equipment  Corp.,  134 
West  Colorado  St.,  Pasadena  1,  Calif. 

DeMornay-Budd,  Inc.,  475  Grand  Con¬ 
course,  New  York,  N.  Y. 

Erco  Radio  Laboratories,  In^  Fenimore 
Avenue,  Hempstead,  N.  x. 

Farnsworth  Television  ft  Radio  Corp.,  3702 
Pontiac  St,  Fort  Wayne,  Ind. 

Fisher  Research  Laboratory,  1961  Uni¬ 
versity  Ave.,  Palo  Alto,  Calif. 

General  Communication  Co.,  630  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Grady  Instrument  Co.,  11  Bailey  Ave., 
Watertown  72,  Mass. 

Harco  Steel  Construction  Co.,  Ina,  1180 
E.  Broad  St,  Elizabeth  4,  N.  J. 

Hoke  Vertical  Radiator  Co.,  135  S.  Mar¬ 
ket  St,  Petersburg,  Va. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Isolantite,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  L.  I.,  N.  Y. 

Jefferson-Travis  Radio  Mfg.  Corp.,  245 
East  23rd  St,  New  York  10,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto,  Calif. 

Kings  Electronics  Co.,  372  Classon  Ave., 
Brooklyn  ^  N.  Y. 

Knickerbocker  Development  Corp.,  116  Lit¬ 
tle  St,  Belleville  9,  N.  J. 

Lavoie  Laboratories,  Morganville,  N.  J. 

Lear,  Inc.,  Piqua,  Ohio 

Lehigh  Structural  Steel  Co.,  17  Battery 
PL,  New  York  4,  N.  Y. 

Lenoxite  Div.,  Lenox  Inc.,  66  Prince  St, 
Trenton,  N.  J. 

Lingo  &  Son,  John  E.,  28th  St  &  Buren 
Ave.,  Camden,  N.  J. 

Link,  Fred  M.,  126  W.  17th  St,  New 
York,  N.  Y. 

Mec-Rad  Div,,  Black  Industries,  1440  E. 
222nd  St,  Cleveland  17,  Ohio  (H.  F. 
Components) 

National  Electronic  Mfg.  Corp.,  22-78 
Steinway  St,  Long  Island  City,  N.  Y. 

National  Mineral  Co.,  2628  N.  Pulaski  Rd., 
Chicago  39,  Ill. 

Plymold  Corp.,  Lawrence,  Mass. 

Premax  Products  Div.,  Chisholm  Ryder 
Co.,  College  ft  Highland  Ave.,  Niagara 
Falls  2,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Engineering  Labs.,  Inc.,  36-54  36th 
St,  Long  Island  City,  N.  Y. 

Radio  Receptor  Co.,  261  W.  19th  St.,  New 
York  11,  N.  Y. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Richardson-Allen  Corp.,  16  W.  20th  St, 
New  York  11,  N.  Y. 

Schuttig  ft  Co.,  9th  ft  Kearney  Sts.,  N.  E., 
Washington  17,  D,  C. 

Skydyne  Inc.,  River  Road,  Port  Jervis, 
N.  Y. 

Snyder  Mfg.  Co.,  22nd  ft  Ontario  Sts., 
Philadelphia  40,  Pa. 

Superior  Tube  Co.,  Norristown,  Pa. 

Technical  Radio  Co.,  275  Ninth  St,  San 
Francisco,  Calif. 

Truscon  Steel  Co.,  Youngstown,  Ohio 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Ave.,  New  York,  N.  Y. 

Vendo  Co.,  1907  Grand  Ave.,  i^nsas  City 
8,  Mo. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  6,  N.  Y. 

Westinghouse  Eleetrlc  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wlncharger  Corp.,  7th  ft  Division  Sts., 
Sioux  City,  Iowa 

Winters  ft  Crampton  Corp.,  160  Wilson 
Ave.,  Grandvllle,  Michigan 

Workshop  Associates,  66  Needham  St, 
Newton  Highlands,  Gardner,  Mass. 


Attenuators. 


see  Controls 


Ballasts. 


Batteries. 


DRY  BATTERIES 


Acme  Battery  Corp.,  69  Pearl  St,  Brook, 
lyn,  N.  Y. 

Bond  Electric  Corp.,  Div.  of  Olln  Indui. 
tries,  Inc.,  New  Haven  4,  Conn. 

Bright  Star  Battery  Co.,  200  Crooks  Avs 
Clifton,  N.  J. 

Burgess  Battery  Co.,  Foot  of  Ezchsnm 
St,  Freeport,  IlL 

Emerson  Radio  ft  Phonograph  Con..  Ill 
Eighth  Ave.,  New  York,  N.  T. 

General  Dry  Batteries,  Ina,  13000  Atoi  nv 
Ave.,  Cleveland,  Ohio 

Marathon  Battery  Co.,  Wausau,  Wise. 

National  Carbon  Co.,  Inc^  30  Siut  42nd 
St,  New  York  17,  N.  Y. 

National  Union  Radio  Corp..  16  Wtshiot- 
ton  St,  Newark  2,  N.  J, 

Olin  Industries,  East  Alton,  IlL 

Philco  Corp.,  (Battery  Division),  Phlh- 
delphia  34,  Pa. 

Radio  (jorp.  of  Americst  Tube  Div.,  RCA., 
Harrison,  N.  J. 

Ray-O-Vac  Co.,  Madison,  Wla 

Southern  Battery  Co.,  Appomattox,  Va 

Transelectric  Mfg.  Co.,  Oxford,  Pa. 

United  States  Electric  Mfg.  Corp.,  222  W 
14th  St,  New  York,  N.  Y. 

Western  Cable  Battery  Co.,  Ina,  ill 
Sibley  St.,  St  Paul,  Minn. 


STORAGE  BATTERIES 


Bearings,  Miniature, 


United  States  Graphite  Co..  1621 
Ave.,  Saginaw,  Mich. 


Bellow 


Chicago  M 

.we., 

Clifford  M 
Mass. 
Cook  Elec 
Chicai 
Fulion  Syl 
ijiannini  S 
Ilia  Si 


I  Blanks 


American  Battery  Co.,  17  E.  Jefferson  Si, 
Chicago,  IlL 

Am-plus  Storage  Battery  Co.,  425  HI 
Superior  St,  Chicago,  IlL 
Auto-Lite  Battery  Corp.,  P.  O.  Box  931, 
Toledo,  Ohio 

Automatic  Electrical  Devices  Co.,  324  £ 
Third  St,  (jincinnatl  2,  Ohio 
Bowers  Battery  ft  Spark  Plug  Co.,  Read¬ 
ing,  Pa. 

Centralab  Div.  of  Globe  Union  Ina,  901 
E.  Keefe  Ave.,  Milwaukee  1,  \vlsa 
Edison  Storage  Battery  Div.,  Thomas  A 
Edison,  Inc.,  Main  St  at  Lakeside 
Ave.,  West  Orange,  N.  J. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 
Electric  Storage  Battery  Co.,  Allegheny 
Ave.  &  19th  St,  Philadelphia  32,  Pt 
General  Lead  Batteries  Co.,  196  We«t 
Railway  Ave.,  Paterson,  N.  J. 
General  Storage  Battery  Co.,  2005  Locun 
St,  St.  Louis,  Mo. 

Gould  Storage  Battery  Corp.,  35  Neop 
St^  Depew,  N.  Y. 

Ideal  Commutator  Dresser  Co.,  1291  Paik 
Ave.,  Sycamore,  IlL 
K.  W.  Battery  Co.,  8706  N.  Lincoln  Aw 
Chicago  13,  IlL 

Koehler  hlfg.  Co.,  Marlboro,  Mass. 
Monark  Battery  Co.,  Inc.,  1240  N.  Homw 
Ave.,  Chicago,  IlL  .  , 

National  Battery  Co.,  First  Natlonil 
Bank  Bldg.,  St  Paul,  Minn. 
Perrlne  Quality  Products  Corp.,  55  Hum- 
ford  Ave,,  Waltham  64,  Mass. 
Philco  Corp.,  (Storage  Battery  Division) 
Philadelphia  34,  Pa.  _ 

Prest-O-Llte  Battery  Co.,  Ina,  4100  w 
16th  St,  Box  1665,  Indlanapolto,  m 
Solar  Corp.,  944  W.  Bruce  St,  MUwW’ 
kco  4  is* 

United  States  Rubber  Co.,  1230  Sixth  Avt. 

New  York  20,  N.  Y.  ^ 
Universal  Battery  Co.,  8410  S.  La  Ssik 
St,  Chicago,  IlL 

Western  Cable  Battery  Co.,  Inc.,  396 
ley  St,  St  Paul,  Minn.  ^ 

Willard  Storage  Battery  Co.,  246  E.  Hw 
St,  Cleveland  1,  Ohio 


Ace  Mfg.  Corp.,  1265  E.  Erie  Ava,  PW**' 
delphia.  Pa. 

Bird  ft  Co.,  Waltham,  Mass.  a 

Bound  Brook  Oil-less  Bearing  <3o„ 
Brook,  N.  J.  ^ 

General  Plate  Div.,  Metals  A  Coffin 
Corp,,  34  Forest  St,  Attle^ra 
Graphite  Metallizing  Corp.,  1055  rlW" 
ham  Ave.,  Yonkers  8,  N.  T.  . 
Insuline  Corp.  of  America,  36-02  36tn  a 
Long  Island  City,  N.  Y. 
Miniature  Precision  BearinK8> 

Moraine  Products  Div.,  General  Xu®** 
Corp.,  Dayton,  Ohio  o„nin4 


November  IMS  — 


lECIRONIC  and  ALLIED  PRODUCTS 


Bellows 


aiago  Metal  Hose  Corp.,  1309  S.  Third 
ive.,  Maywood,  111. 

riifford  Mfg.  Co.,  564  E.  First,  Boston, 
Mass. 

CMi  Electric  Co.,  2700  Southport  Ave., 
Chicago,  111.  nr 

Fulton  Sylphon  Co.,  Knoxville,  Tenn. 

Snini  &  Co.,  Inc.,  G.  M.,  161  E.  Califor¬ 
nia  St,  Pasadena.  Calif. 


Blanks,  Recording 

tee  Discs 


Blowers,  Small. 


Chelsea  Products,  Inc.,  1206  Grove  St., 
Irvington,  N.  J. 

Delw  Appliance  Division,  General  Motors 
Corp.,  Rochester,  N.  Y. 

DjTiamic  Air  Engineering,  Inc.,  1619  So. 

Alameda  St.,  Los  Angeles  11,  Calif. 
Eastern  Air  Devices,  Inc.,  585  Dean  St., 
Brooklyn  17,  N.  Y. 

Eastern  Engineering  Co.,  45  Fox  St.,  New 
Haven  13,  Conn. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
.St,  Ogallala,  Nebr. 

Haydu  Bros.,  Mt.  Bethel  Rd.,  Plainfield, 


X.  J. 

Heinze  Electric  Corp.,  Lowell,  Mass. 

Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  Ill. 

llg  Electric  Ventilating  Co.,  2850  N.  Craw¬ 
ford  Ave.,  Chicago  41,  Ill. 

L-R  Manufacturing  Co.,  65  New  Litch¬ 
field  St,  Torrington,  Conn. 

Lelman  Bros.,  203  Christie  St.,  Newark  5, 


X.  J. 


Redmond  Co.  Inc.,  Monroe  St.,  Owosso, 
Mich. 

Small  Motors,  Inc.,  1322  Elston  Ave., 
Chicago,  Ill. 

Smith  Mfg.  Co.,  F".  A.,  P.  O.  Box  509, 
Roche.ster  2,  N.  Y. 

Westinghou.se  Electric  Corp.,  East  Pitts- 
burgli.  Pa. 


Blue,  and  Black-White 
Printing  Machinery _ 

Bruning  Co.  Inc.,  Charles,  4700  Montrose 
Ave.,  Chicago  41,  Ill. 

Ozalld  Products  Div.,  General  Aniline  & 
Film  Corp.,  770  Ansco  Rd.,  Johnson 

^  City,  N.  Y. 

Paragon  Revolute  Corp.,  97  South  Ave., 
Rochester  4,  N.  Y. 

Pea.se  Company,  C.  F.,  2601  W.  Irving 
Park  Rd.,  Chicago  18,  Ill. 

Pe-k  &  Harvey,  4327  Addison  St.,  Chi¬ 
cago,  Ill. 

Photo  Reproducing  Equipment  Co.,  Chat- 
ham,  N.  J. 

ohaw  Blue  Print  Machine  Co.,  Inc.,  12 
East  Park  St,  Newark  2,  N.  J. 

VMckes  Brothers,  515  N.  Washington  Ave., 
haginaw,  Mich. 


Bolts,  Expansion. 


Acke^n-Johnson  Co.,  625  W.  Jacksoi 
,  Blvd.,  Chicago,  Ill. 

•American  Expansion  Bolt  &  Mfg.  Co.,  90! 
in  u  •  Spaulding  St,  Chicago,  Ill. 

Anchor  Products  Co.,  175  Fifth  Ave.,  Nev 
York,  N.  Y. 

*****  Bolt  Products  Co.,  1301  Carroll  Ave. 
Chicago,  IlL 

Arro  Expansion  Bolt  Co.,  740  W.  Cente: 
P  ot,  Marlon,  Ohio 

“ayonne  Bolt  Corp.,  32  W.  Second  St. 

Steel  Co.,  701  E.  Third  St 
Bethlehem,  Pa. 

'-nicago  Expansion  Bolt  Co.,  2240  W.  Og 

Churns"  -  Chicago  12,  IlL 
t-nurch  Expansion  Bolt  Co.,  Isaac, 

Norwalk,  Conn. 

vroesstmt  Machine  Works,  39  Moss  St 


^  Reading,  Pa, 
Diamond  Exnan.s 


X.  J. 


Expansion  Bolt  Co.,  Garwooi 


Green,  Inc.,  R.  H.,  Dayton  1,  Ohio 

Line  Material  Co.,  800  N.  Eighth  St,  Mil¬ 
waukee,  Wise. 

National  Lead  Co.,  Ill  Broadway,  New 
York  6,  N.  Y. 

Ohio  Brass  Co.,  Mansfield,  Ohio 

Oliver  Iron  &  Steel  Corp.,  S.  Tenth  &  Mu¬ 
riel  Sts.,  Pittsburgh  3,  Pa. 

Paine  Co.,  2961  Carroll  Ave.,  Chicago  12, 
Ill. 

Palatine  Industrial  Co.,  Ill  Fifth  Ave., 
New  York  3,  N.  Y. 

Phillips  Drill  Co.,  1537  Cortland  St,  Chi¬ 
cago,  lil. 

Rawlplug  Co.,  98  Lafayette  St,  New  York, 
N.  Y. 

Seyler  Mfg.  Co.,  Butler  Plank  Rd.,  Pitts¬ 
burgh,  Pa. 

Star  Expansion  Bolt  Co.,  147  Cedar  St., 
New  York  6,  N.  Y. 

Steel  City  Electric  Co.,  1207  Columbus 
Ave.,  Pittsburgh  12,  Pa. 

Sterling  Bolt  Co.,  209  W.  Jackson  Blvd., 
Chicago  6,  Ill. 

Steward  &  Romaine  Mfg.  Co.,  124  N.  Sixth 
St.,  Philadelphia,  Pa. 

United  Screw  &  Bolt  Corp.,  2513  W.  Cul- 
lertun  St,  Chicago,  Ill. 

U.  S.  Expansion  Bolt  Co.,  York,  Pa. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Bombarders _ 

Ecco  High  Frequency  Electric  Corp.,  7020 
Hudson  Blvd.,  North  Bergen,  N.  J. 

LepeT  High  Frequency  Laboratories,  39 
West  60th  St,  New  York,  N.  Y. 

Radio  Corp.  of  America,  Tube  Div.,  RCA., 
Harrison,  N.  J. 

S-W  Inductor  Co.,  1056  N.  Wood  St,  Chi¬ 
cago,  Ill. 

Scientific  Electric  Div.  of  “S”  Corrugated 
Quenched  Gap  Co.,  119  Monroe  St, 
Garfield,  N.  J. 

Sherron  Electronics  Co.,  1201  Flushing 
Ave.,  Brooklyn  6,  N,  Y. 


Breakers. 


CIRCUIT  BREAKERS  (for  electronic 
applications) 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St,  Meriden,  Conn. 

Federal  Electric  Products  Co.,  Inc.,  50 
Paris  St.  Newark,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Heinemann  Circuit  Breaker  Co.,  97  Plum 
St,  Trenton  2,  N.  J. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Littelfuse,  Inc.,  4755  Ravenswood  Ave., 
Chicago,  Ill. 

Richardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Roller-Smith,  Bethlehem,  Pa. 

Smith  Mfg.  Co.,  F.  A.,  P.  O.  Box  509, 
Rochester  2,  N.  Y. 

Spencer  Thermostat  Co.,  Attleboro,  Mass. 

Square  D  Co.,  6060  Rivard  St,  Detroit  11, 
Mich. 

Trumbull  Electric  Mfg.  Co.,  Plainvllle, 
Conn. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

York  Wire  &  Cable  Div.,  General  Electric 
Co., 'Bridgeport,  Conn. 


Bridges _ 

ELECTRICAL  MEASUREMENT  BRIDGES 

see  Analyzers 
also  Testers 

Aero  vox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Associated  Research,  Inc.,  231  S.  Green 
St,  Chicago  7,  Ill. 

Baldwin  Locomotive  Works,  Eddystone, 
Pa. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 


Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  Ill. 

Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  111. 

Communication  Measurements  Laboratory, 
120  Greenwich  St,  New  York,  N.  Y. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St,  Meriden,  Conn. 

Cornell-Dubilier  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Electronic  Supply  Co.,  207  Main  St,  Wor- 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

Foxboro  Co.,  Foxboro,  Mass. 

Freed  Transformer  Co.,  72  Spring  St.,  New 
York  12,  N.  Y. 

General  Electric  Co;,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2226  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gray  Instrument  Co.,  64%  W.  Johnston 
St.,  Philadelphia,  Pa. 

Grenby  Mfg.  Co.,  Plainvllle,  Conn. 

H-W  Mfg.  Co.,  3124  Larga  Ave.,  Los  An¬ 
geles,  Calif. 

Hatry  &  Young,  203  Ann  St,  Hartford, 
Conn. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St,  Philadelphia,  Pa. 

Hickok  Electrical  Instrument  (>).,  10614 
Dupont  Ave.,  Cleveland,  Ohio 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City  5,  N.  J. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Marion  Electrical  Instrument  Co.,  Man- 
cli6st€r  H. 

Portable  Products  Corp.,  C.  J.,  Tagliabue 
Div.,  550  Park  Ave.,  Brooklyn  5,  N.  Y. 

Radio  City  Products  Co.,  Inc.,  127  West 
26th  St,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Richardson-Allen  Corp.,  15  West  20th  St., 
New  York,  N.  Y. 

Roller-Smith,  Bethlehem,  Pa. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col- 
lingdale.  Pa. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St., 
Chicago  44,  Ill. 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  55.  N.  Y. 

Tech  Laboratories,  7  Lincoln  St,  Jersey 
City,  N.  J. 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

Thwing-Albert  Instrument  Co.,  Penn  St 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

United  Transformer  Corp.,  150  Varick  St, 
New  York  13,  N.  Y. 

Waugh  J..abs.,  Div.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York  17, 
N.  Y. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St.,  (Chicago  10,  Ill. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 

Winslow  Co.,  9  Liberty  St,  Newark  5, 
N.  J. 


Broadcast  Monitors. 


see  Monitors,  Broadcast 


Brushes,  Carbon  S  Graphite 

Becker  Brothers  Carbon  Co.,  3450  S.  52nd 
Ave.,  Chicago,  Ill. 

Calebaugh  Self-Lubricating  Carbon  Co., 
Inc.,  2245  E.  Ontario  St,  Philadelphia, 
f’a.  _ 

Carbon  Engineering  Corp.,  Sllnger,  Wis. 

Carbone  Corp.,  Myrtle  Ave.,  Boonton,  N.  J. 

Dixon  Crucible  Co.,  Joseph,  Monmouth 
St.,  Jersey  City,  N.  J. 

Electro-Nite  Carbon  Co.,  1133  E.  Colum¬ 
bia  Ave.,  Philadelphia,  Pa. 

General  Electric  Co.,  Schenectady  5.  N.  Y. 

Graphite  Metallizing  Corp.,  1055  Nepper- 
han  Ave.,  Yonkers  3,  N.  Y. 
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Uelwig  Co.,  2544  North  20th  St,  Milwau¬ 
kee  10,  Wise. 

Henrite  Products  Corp.,  Ironton,  Ohio 

Keystone  Carbon  Co.,  Inc.,  1935  State  St, 
St.  Marys,  Pa. 

LeValley-Vitae  Carbon  Brush  Co.,  Rom- 
bout  Ave.,  Beacon,  N.  Y. 

Morganite  Brush  Co.,  33-02  48th  Ave., 
L,ong  Island  City,  N.  Y. 

National  Carbon  Co.,  30  East  42nd  St, 
New  York  17,  N.  Y. 

Ohio  Carbon  Co.,  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Pittsburgh  Carbon  Brush  Co.,  811  Fulton 
St.,  Pittsburgh  12,  Pa. 

Pure  Carbon  Co.,  St  Marys,  Pa. 

St  Mary’s  Carbon  Co.,  St  Marys,  Pa. 

Seager  Carbon  Co.,  68  Barclay  St,  New 
York  7,  N.  Y. 

Snarr  &  Co.,  Geo.  W.,  110  S.  Ninth  St,  St 
Louis  2,  Mo. 

Southern  Carbon  Brush  Co.,  P.  O.  Box 
2021,  109  N.  11th  St,  Birmingham  1, 
Ala. 

Speer  Carbon  Co.,  Lincoln  Ave.,  St  Marys, 
Pa. 

Stackpole  Carbon  Co.,  St.  Marys,  Pa. 

Superior  Carbon  Products,  Inc.,  9112 
George  Ave.,  Cleveland,  Ohio. 

Tungsten  Contact  Mfg.  Co.,  North  Bergen, 
N.  J. 

United  States  Graphite  Co.,  1621  Holland 
Ave.,  Saginaw,  Mich. 


Cabinets. 


CABINETS,  CHASSIS  AND  PANELS 


.1945-1946  DIRECTORY 


I 


1 


Altec  Lansing  Corp.,  1680  N.  Vine  St, 
Los  Angeles  28,  Calif. 

Aluminum  Goods  Mfg.  Co.,  Manitowoc, 
Wls. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 

American  Insulator  Corp.,  New  Freedom, 
Pa. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway  S.,  Mt.  Vernon, 
N.  Y, 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette  St, 
New  York  13,  N.  Y. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Austin  Co.,  O.,  42  Greene  St.,  New  York, 
N.  Y. 

Baer  Co.,  N.  S.,  9  Montgomery  St,  Hill¬ 
side,  N.  J. 

Bakelite  Corp.,  30  East  42nd  St,  New 
York  17,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Caswell-Runyon  Co.,  Huntington,  Ind. 

Churchill  Cabinet  Co.,  2119  Churchill  Ave., 
Chicago  22,  Ill. 

Cole  Steel  Equipment  Co.,  349  Broadway, 
New  York  13,  N.  Y. 

Collins  Radio  Co.,  856-35th  St  N.  E., 
Cedar  Rapid?,  Iowa. 

Columbia  Metal  Box  Co.,  260  E.  143rd  St. 
New  York,  N.  Y. 

Continental-Diamond  Fibre  Co.,  16  Chapel 
St,  Newark,  Del. 

Corry- Jamestown  Mfg.  Corp.,  Corry,  Pa. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  Ill. 

Dahlstrom  Metallic  Door  Co.,  Buffalo  St, 
Jamestown,  N.  Y. 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St.,  New  York,  N.  Y. 

Edwards,  Inc.,  T.  J.,  121  Beach  St,  Bos¬ 
ton  5,  Mass. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Electrical  Insulation  Co.,  Inc.,  12  Vestry 
St,  New  York,  N.  Y, 

Electronic  Supply  Co.,  207  Main  St, 
Worcester,  Mass. 

Emerson  Radio  &  Phonogrraph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Erie  Art  Metal  Co.,  1602  East  18th  St, 
Erie,  Pa. 

Erie  Can  Co.,  816  W.  Erie  St,  Chicago, 
22,  Ill. 

Etched  Products  Corp.,  39-01  Queens  Blvd., 
Long  Island  City,  N.  Y. 

Falstrom  Co.,  7  Falstrom  Court,  Passaic, 
N.  J. 

Federal  Electric  Products  Co.,  Inc.,  50 
Paris  St,  Newark,  N.  J. 

Franklin  Flbre-Lamltex  Corp.,  12th  & 
French  St.,  Wilmington,  Del. 

Qarod  Radio  Corp.,  70  Washington  St, 
Brooklyn,  N.  Y. 


General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Goat  Metal  Stampings  Inc.,  314  Dean  St, 
Brooklyn,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

Grammes  &  Sons^  Inc.,  L.  F.,  389  Union 
St.,  Allentown  2,  Pa. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St, 
Los  Angeles,  Calif. 

Hawley  Products  Co.,  St.  Charles,  Ill. 

Hoffman  Radio  Corp.,  3430  South  Hill  St, 
Los  Angeles  7,  Calif. 

Hopp  Press,  Inc.,  460  West  34th  St,  New 
York,  N.  Y. 

Hudson  American  Corp.,  25  West  43rd 
St,  New  York,  N.  Y. 

Industrial  Sound  Products  Co.,  3597  Mis¬ 
sion  St,  San  Francisco,  Calif. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Jefferson  Travis  Radio  Mfg.  Corp.,  245 
East  23rd  St,  New  York  10,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Karp  Metal  Products  Co.,  129  Thirtieth 
St.,  Brooklyn,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

Lewyt  Corp.,  60  Broadway,  Brooklyn,  N.  Y. 

Lind.say  &  Lindsay,  222  W.  Adams  St, 
Chicago  6,  Ill. 

Market  Forge  Co.,  Everett,  Mass. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Metallic  Arts  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass. 

National  Co.,  61  Sherman  St,  Malden  48, 
Mass. 

National  Vulcanized  Fibre  Co.,  Maryland 
Ave.,  Wilmington,  Del. 

New  England  Etching  &  Plating  Co.,  25 
Spring  St.,  Holyoke,  Mass. 

Olesen  Illuminating  Co.,  Ltd.,  Otto  K., 
1560  Vine  St,  Hollywood  28,  Calif. 

Olympic  Tool  &  Mfg.  Co.,  37  Chambers  St, 
New  York  7,  N.  Y. 

Par  Metal  Products  Corp.,  32-62  49th  St., 
Long  Island  City,  N.  Y. 

Penn  Fibre  &  Specialty  Co.,  2030  E.  West¬ 
moreland  St.,  Philadelphia  34,  Pa. 

Plastic  Fabricators  Co.,  440  Sansome  St, 
San  Franciscjo  11,  Calif. 

Plastic  Manufacturers,  Inc.,  Stamford, 
Conn. 

Porter  Metal  Products,  121  Ingraham  St, 
Brooklyn  6,  N.  Y. 

Premier  Metal  Etching  Co.,  21-03  44th 
Ave.,  Long  Island  City,  N.  Y. 

Radiad  Service,  720  West  Schubert  Ave., 
Chicago  14,  Ill. 

Remler  Co.,  2101  Bryant  St,  San  Fran¬ 
cisco  10,  Calif. 

Richardson  Co.,  Melrose  Park,  Ill. 

Santay  Corporation,  351  North  Crawford, 
Chicago  24,  Ill. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa. 

Scovill  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn.  • 

Screenmakers,  64  Fulton  St.,  New  York, 
1,  N.  Y. 

Sherron  Metallic  Corp.,  1201  Flushing  Ave., 
Brooklyn  6,  N.  Y. 

Signal  Engineering  &  Mfg.  Co.,  154  West 
14th  St,  New  York,  N,  Y. 

Silk  Screen  Supplies,  Inc.,  33  Lafayette 
Ave.,  Brooklyn,  N.  Y. 

Simpson  Mfg.  Co.,  Mark,  188  West  Fourth 
St.,  New  York,  N.  Y, 


Tork  Clock  Co.,  1  Grove  St,  Mt  Vernon, 
N.  Y. 

Trebor  Radio  Co.,  Pasadena,  Calif. 

Trl-United  Plastics  Corp.,  390  Nye  Ave 
Irvington,  N.  J. 

Union  Aircraft  Products  Corp.,  380  Second 
Ave.,  New  York,  N.  Y. 

Victory  Manufacturing  Co.,  1722  W.  Ar. 
cade  PL,  Chicago  12,  Ill. 

Wallace  Mfg.  Co.,  Wm.  T.,  Chili  &  Madison 
Aves.,  Peru,  Indiana 

Waters  Conley  Co.,  501  First  St,  N.  w 
Rochester,  Minn. 

Watterson  Radio  Mfg.  Co.,  P.  O.  Box  54 
Dallas  1,  Texas 

Wells-Gardner  &  Co.,  2701  N.  Kildare  Ave., 
Chicago,  111. 

Wilcox  Electric  Co.,  1400  Chestnut  St, 
Kansas  City,  Mo. 

Wilcox  Gay  Corp.,  Charlotte,  Michigan 

Wlllor  Mfg.  Co.,  794  East  140th  St,  New 
York  54,  N.  Y. 

Winters  &  Crampton  Corp.,  150  Wilson 
Ave.,  Grandviile,  Michigan 

Wurlltzer  Mfg.  Co.,  Rudolph,  North  Tona- 
wanda,  N.  Y. 

Wyse  Laboratories,  211  S.  Ludlow  St 
Dayton  2,  Ohio 


iCapaci 


Skydyne  Inc.,  River  Road,  Port  Jervis, 
New  York 


Sonora  Radio  &  Television  Corp.,  2626  W. 
Washington  St.,  Chicago  28,  Ill. 

Spaulding  Fibre  Co.,  Inc.,  310  Wheeler 
St,  Tonawanda,  N.  Y. 

Stamford  Metal  Specialty  Co.,  428  Broad¬ 
way,  New  York  13,  N.  Y. 

Standard  Electric  Time  Co.,  89  Logan  St., 
Springfield,  Mass. 

Standard  Products  Co.,  505  Boulevard 
Bldg.,  Detroit  2,  Mich. 

Stokes  Rubber  Co.,  Jos.,  Taylor  &  Webster 
Sts.,  Trenton,  N.  J. 

Syracuse  Ornamental  Co.,  581  So.  Clinton 
St,  Syracuse,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  New  Lon¬ 
don,  Conn. 

Tingstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago,  Ill. 


Cable. 


see  also  Wire 


COAXIAL  CABLE 


Aircraft  Products  Co.,  3502  E.  Pontiac  St 
Fort  Wayne,  Ind. 

American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  50,  Ill. 

American  Steel  &  Wire  Co.,  RockefeiUr 
Bidg.,  Cleveland  13,  Ohio 
Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York  4,  N.  Y. 

Andrew  Co.,  363  East  75th  St,  Chicago  19 

111. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St, 
Chicago  44,  Ill. 

Boston  Insulated  Wire  &  Cable  Co.,  6i 
Bay  St  (Dorchester),  Boston,  Mass. 
Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson 
St,  Newark,  N.  J.  ^ 

Columbia  Electronics,  Inc.,  185  East  122nd 
St,  New  York  35,  N.  Y. 
Communication  Products  Co.,  Inc.,  34 
Bergen  Ave.,  Jersey  City  5,  N.  J. 
Doolittle  Radio,  Inc.,  7421  S.  Loomi 
Blvd.,  Chicago,  Ill. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave 
Philadelphia  13,  Pa. 

Federal  Telephone  &  Radio  Corp.,  59i 
Broad  St,  Newark,  N.  J. 

Gates  Radio  Co.,  220  Hampshire  St,  Quin¬ 
cy,  Ill.  . 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y.  -  xr  v 

General  Electric  Co.,  Schenectady  5,  N.  i 
General  Insulated  Wire  Corp.,  53  Park  Pi., 
New  York,  N.  Y.  .  .. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St,  Cm- 
cago.  Ill. 

Isolantite,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Link,  Fred  M.,  125  W.  17th  St,  New  Tort 

Northern  Communications  Mfg.  Co.,  21® 
East  40th  St,  New  York,  N.  Y. 
Okonite  Co.,  Canal  St.,  Passaic,  N.  J. 
Precision  Tube  Co.,  3828  Terrace  8t 
Philadelphia  28,  Pa.  ^ 

Sherron  Electronics  Co.,  1201  ^whinf 
Ave.,  Brooklyn  6,  N.  Y.  (test  equip 

Simplex  Wire  &  Cable  Co.,  79  Sidney  St, 
Cambridge  39,  Mass. 

Small  Motors,  Inc.,  1322  Elston  Ave.,  cm 
cago  22,  111.  _ 

Sperry  Gyroscope  Co.,  Manhattan  uriog 
Plaza,  Brooklyn  1,  N.  Y, 

Uniform  Tubes,  Shurs  Lane  &  LaurUW 
St,  Roxborough,  PhiladelpWa,  Fa 
United  States  Rubber  Co.,  1230  Sixth  A  • 
New  York  20,  N.  Y.  .  , 

Western  Electric  Co.,  Inc.,  120  Broadw  j, 
New  York  5,  N.  Y.  ^ 

Westinghouse  Electric  Corp...  East  ri 
burgh,  Pa.  „  ,  _ 

Whitiiey-Blake  Co.,  Dixwell  Ave., 

Haven,  Conn.  ^  w.nm 

Whlttaker-Cable  Corp.,  North  Ea"*** 

Wood*ElectrTc  Co.,  Inc.,  C.  D.,  826  Brosd- 
way.  New  York,  N.  Y. 
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EIECTRONIC  and  ALLIED  PRODUCTS. 


Capacitors. 


FIXED  CAPACITORS 

»»rovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass.  (Electrolytic,  Mica, 

Oil.  Paper) 

ijrtnift-Marine  Products,  Inc.,  1523  N. 

Fourth  St,  Harrisburg,  Pa. 
irnmcan  Condenser  Co.,  4410  Ravens- 
wood  Ave.,  Chicago,  Ill.  (Electrolytic, 
Paper) 

itlas  Condenser  Products  Co.,  548  West¬ 
chester  Ave.,  Bronx,  N.  Y.  (Electro¬ 
lytic,  Paper) 

latomatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  111.  (Paper) 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa.  (Air,  Oil) 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio  (Air) 

Capacitron  Co.,  849  No.  Kedzie  Ave.,  Chi¬ 
cago  51,  Ill. 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Prospect 
St,  Brooklyn,  N.  Y. 

Centralab  Div.,  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  WIs. 
(Ceramic,  Mica) 

Condenser  Corp.  of  America,  1000  Hamil¬ 
ton  Blvd.,  South  Plainfield,  N.  J. 
(Electrolytic,  Mica,  Oil,  Paper) 

Condenser  Products  Co.,  1375  N.  Branch 
SL,  Chicago,  Ill.  (Electrolytic,  Oil, 
Paper) 

Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio  (Paper) 
Comell-Dubiller  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 
(Electrolytic,  Mica,  Oil-filled,  Motor¬ 
starting,  Paper,  Air,  X-Ray,  etc.) 

Cosmic  Radio  Corp.,  699  E.  135th  St,  New 
York,  N.  Y, 

Crowley  &  Co.,  Inc.,  Henry  L.,  I  Central 
Ave.,  West  Orange,  N.  J. 

Deutschmann  Corp.,  Tobe,  (Canton,  Mass. 
(Paper,  Mica,  Electrolytic,  Oil,  Cera¬ 
mic,  Air,  etc.) 

Dumont  Electric  Co.,  34  Hubert  St.,  New 
York,  N.  Y.  (Electrolytic,  Mica,  Oil, 
Paper) 

Ecco  High  Frequency  Electric  Corp.,  7020 
Hudson  Blvd.,  North  Bergen,  N.  J. 
Eitel-McCullough,  Inc.,  San  Bruno,  Calif. 
(Vacuum) 

Electrlcai  Reactance  Corp.,  Franklin ville, 
N.  Y. 

Electro-Motive  Mfg.  Co.,  S.  Park  &  John 
Sts.,  Willimantic,  Conn.  (Mica) 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Erie  Resistor  Corp.,  644  W.  12th  St.,  Erie 
_  Pa.  (Ceramic) 

Past  &  Co.,  John  E.,  3101  N.  Pulaski  Rd., 
Chicago  41,  Ill. 

wneral  Electric  Co.,  Schenectady  5,  N.  Y. 
(Air  Trimmer,  Oil,  Paper,  Vacuum, 
Radio-Frequency  blocking  &  by-pass, 
High-Frequency  Power  or  Plate) 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass.  (Air,  Mica, 
Paper) 

Wrard-Hopkins,  1000  40th  Ave.,  Oakland 
1,  Cahf.  (Oil,  Paper) 

wenn  Roberts  Co.,  3100  East  Tenth  St., 
Oakland  1.  Calif. 

'^all  Electric  Mfg.  Co.,  320  N.  Spruce 
n  Ogallala,  Neb.  (Oil,  Paper) 

Products,  5707  W.  Lake  St., 
Oilcago,  Ill. 

mmols  Condenser  Co.,  1160  N.  Howe  St., 
P'-  (Electrolytic,  Oil,  Paper) 
juaustrlal  Condenser  Corp.,  3243  North 
Callf^ia  Ave.,  Chicago  18,  Ill.  (Cera- 
.Electrolytic,  Mica,  Oil,  Paper) 
®“*lrlal  &  Commercial  Electronics,  Bel- 
Calif. 

Jennings  Radio  Mfg.  Co.,  1098  E.  William 
John.h  ■^‘’se  12,  Calif.  (Vacuum) 
"ofi”)  ^Aseca,  Minn.  (Air, 

Kellojw  Switchboard  &  Supply  Co.,  6650  S. 

Chicago  38,  Ill.  (Oil  & 
wax  filled.  Paper,  Oil,  Impregnated  & 
Urm  Impregnated) 

•App  Insulator  Co.,  31  Gilbert  St.,  Le  Roy, 
(Ceramic) 

2131  Bueter  Rd.,  Fort 
(Electrolytic) 

^  Co-.  Inc..  P.  R.,  3029  E.  Wash- 

trfhSUi  Indianapolis  6,  Ind.  (Elec- 
H,  Irolytlc,  Paper) 

Corp.,  1087  Flushing  Ave., 
6,  N.  Y.  (Ceramic,  Electro- 
knf  Paper) 

RL  (CerwnO  ^**‘^***^^''  Ave.,  Chicago, 
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National  Union  Radio  Corp.,  15  Washing¬ 
ton  St.,  Newark  2,  N.  J. 

Noma  Electric  Corp.,  55  West  13th  St., 
New  York  11,  N.  Y.  (Mica) 

Philmore  Mfg.  Co.,  113  University  PI.,  New 
Yoric,  N.  Y. 

Polymet  (Condenser  Co.,  699  East  135th  St., 
New  York,  N.  Y, 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  Ill.  (Oil,  Paper) 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J.  (Mica,  Oil,  Paper) 
Rothenstein,  Albert,  135  Liberty  St.,  New 
York,  N.  Y. 

Sangamo  Eiectric  Co.,  Springfield,  IlL 
(Mica,  Ceramic,  Paper) 

Scientific  Electric  Div.  of  “S"  Corrugated 
Quenched  Gap  Co.,  Ill  Monroe  St., 
Garfield,  N.  J. 

Sickles  Co.,  F.  W.,  165  Front  St.,  Chicopee, 
Mass.  (Mica,  Silver,  Mica) 

Soiar  Mfg.  Corp.,  285  Madison  Ave.,  New 
York  17,  N.  Y.  (Ceramic,  Electrolytic, 
Mica,  Oil,  Paper) 

Sprague  Electric  Co.,  189  Beaver  St., 
North  Adams,  Mass.  (Electrolytic, 
Mica,  Oil,  Paper) 

Stackpole  Carbon  Co.,  St.  Marys,  Pa. 
Teleradio  Engineering  Corp.,  99  Wall  St., 
New  York  5,  N.  Y.  (Mica) 

Tungsten  Contact  Mfg.  Co.,  North  Bergen, 

N.  J. 

Western  Electric  Co.  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa.  (Oil,  Paper) 

Winters  &  Crampton  Corp.,  150  Wilson 
Ave.,  Grandville,  Michigan 

COMPRESSED  GAS  CAPACITORS 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogailala,  Ne^. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Lapp  Insulator  Co.,  31  Gilbert  St,  Le 
Roy,  N.  Y. 

VARIABLE  RECEIVER  TUNING 
CAPACITORS 

American  Steel  Package  Co.,  Squire  Ave., 
Defiance,  Ohio 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land  3,  Ohio 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St.,  Brooklyn,  N.  Y. 

Federal  Mfg.  &  Engrg.  Corp.,  199-217 
Steuben  St.,  Brooklyn  5,  N.  Y. 

Foote  Pierson  &  Co.  Inc.,  75  Hudson  St, 
Newark  4,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
General  Instrument  Corp.,  829  Newark 
Ave.,  Elizabeth  3,  N.  J. 

Halstead  Traffic  Communications  Corp., 
155  East  44th  St,  New  York,  N.  Y. 
Hammarlund  Mfg.  Co.,  Inc.,  460  W.  34  St, 
New  York  I,  N.  Y. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
Los  Angeles  7,  Calif. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Johnson  Co.  E.  F.,  Waseca,  Minn. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Calif. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc,.  Mt.  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mass. 

National  Co.,  Inc.,  61  Sherman  St,  Malden, 
48  ^lass. 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

Philmore  Mfg.  Co.,  113  University  PI.,  New 
York,  N.  Y. 

Radio  Condenser  Co.,  Camden,  N.  J. 
Standard  Coil  Products  Co.,  2329  N. 

Pulaski  Rd.,  Chicago  18,  Ill. 

Winters  &  Crampton  Corp.,  150  Wilson 
Ave.,  Grandville,  Mich. 

VARIABLE  TRANSMITTER  TUNING 
CAPACITORS 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Prospect 
St,  Brooklyn,  N.  Y. 

Collins  Radio  Co.,  855-35th  St,  N.  E., 
Cedar  Rapids,  Iowa 


Federal  Manufacturing  &  Engrg.  Corp., 
199-217  Steuben  St,  Brooklyn  5,  N.  Y. 

Foote  Pierson  &  Co.  Inc.,  75  Hudson  St, 
Newark  4,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Generai  Instrument  Corp.,  829  Newark 
Ave.,  Elizabeth  3,  N.  J. 

Hammarlund  Mfg.  Co.,  Inc.,  460  W.  34th 
St,  New  York  1,  N.  Y. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Jennings  Radio  Mfg.  Co.,  1098  E.  William 
St,  San  Jose  12,  Calif. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto,  Calif. 

Lapp  Insulator  Co.,  31  Gilbert  St,  LeRoy, 
N.  Y. 

Litton  Engineering  Labs.,  P.  O.  Box  749, 
Redwood  City,  Calif. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St,  Malden,  Mass. 

National  Co.,  Inc.,  61  Sherman  St,  Mal- 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

Standard  Coll  Products  Co.,  2329  N.  Pu¬ 
laski  Rd.,  Chicago  18,  Ill. 

Wilcox  Electric  (IIo.,  1400  (^heatnut  St^ 
Kansas  City,  Mu. 

Winters  &  Crampton  Corp.,  150  Wilson 
Ave.,  Grandville,  Mich. 

VARIABLE  TRIMMER  CAPACITORS 

American  Steel  Package  Co.,  Squire  Ave., 
Defiance,  Ohio 

Automatic  Mfg.  Co.,  900  Passaic  Ave., 

i*lf  .1 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Pros¬ 
pect  St.,  Brooklyn,  N.  Y. 

Centralab  Div.,  Globe  Union,  Inc.,  900  EL 
Keefe  Ave.,  Milwaukee  1,  Wis. 

Comar  Electric  Co.,  3150  N.  Washtenaw 
Ave.,  Chicago  28,  Ill. 

D  X  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  111. 

Electro  Motive  Mfg.  Co.,  Willimantic, 
Conn. 

Erie  Resistor  Corp.,  644  W.  12th  St.,  Erie, 
Pa. 

Foote  Pierson  &  Co.  Inc.,  75  Hudson  St, 
Newark  4,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Guthman,  Inc.,  E.  I.,  15  S.  Throop  St, 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  Inc.,  460  W.  34  St, 
New  York  1,  N.  Y. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto,  Calif. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  IlL 

National  Co.,  Inc.,  61  Sherman  St,  Malden, 
4  8 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  111. 

Philmore  Mfg.  Co.,  113  University  PL, 
New  York,  N.  Y. 

Sickles  Co.,  F.  W.,  165  Front  St,  Chicopee, 

standard' Coil  Products  Co.,  2329  N.  Pul¬ 
aski  Rd.,  Chicago  18,  IlL 

Teleradio  Engineering  Corp.,  99  Wall  St., 
New  York  5,  N.  Y. 


Cells. 


PHOTO-ELECTTRIC  CELLS 

see  Tabes  (Phototubes  A  Cells) 


Cements. 


RADIO  CEMENTS 

Alden  Products  Co.,  117  North  Main  St, 
Brockton. 64,  Mass. 
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Ambroid  Co.,  305  Franklin  St.,  Bo.ston  10, 
Mass. 

American  Products  Mfg.  Co.,  8127  Olean¬ 
der  St.,  New  Orleans,  La. 

Bakelite  Corn.,  30  E.  42nd  St.,  New  York 
17,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  I’a. 

Crowley  &  Co.,  Inc.,  Henry  L.,  1  Central 
Ave.,  West  Orange,  N.  J, 

D  X  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  111. 

General  Electric  Co.,  Bridgeport,  Conn. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Haynes  Laboratories,  Inc.,  C.  W.,  61 
Chandler  St.,  Springfield,  Mass. 

Howe  &  French,  Inc.,  99  Broad  St.,  Bos¬ 
ton  10,  Mas.s. 

Linicky  &  Co.,  Leslie  L.,  29  E.  Madison 
SL,  Chicago,  Ill. 

Maas  &  Waldsteln  Co.,  438  Riverside  Ave., 
Newark,  N.  J. 

Paisley  Product.^,  Inc.,  1770  Canalport 
Ave.,  Chicago  16,  Ill. 

Plax  Corp.,  133  Walnut  St.,  Hartford  5, 
Conn. 

Schott  Co.,  Walter  L„  9306  Santa  Monica 
Blvd.,  Beverly  mils.  Cal. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Wegtinghouse  Electric  Corp.,  East  Pitts¬ 
burg,  Pa. 

Zapon  Dlv.  Atlas  Powder  Co.,  Ludlow  St., 
Stamford,  Conn. 

Zophar  Mills,  Inc.,  112  26th  St.,  Brooklyn 
32,  N.  Y. 


Ceramics _ 

see  Insulation 


Chambers,  Test _ 

HUMIDITY.  PRESSURE,  TEMPERATURE 

American  Instrument  Co.,  8030  Georgia 
Ave.,  Silver  Springs,  Md. 

Bowser,  Inc.,  Mobile  Refrigeration  Div., 
38-32  54th  St.,  Woodside,  Long  Island, 
N.  Y. 

Deepfreeze  Division,  Motor  Products 
Corp.,  2301  Davis  St.,  N.  Chicago, 
Ill. 

Distillation  Products.  Inc.,  755  Ridge  Rd. 
W.,  Rochester,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Industrial  Filter  &  Pump  Mfg.  Co.,  1621- 
26  W.  Carroll  Ave.,  Chicago,  Ill. 

Kold-Hold  Mfg.  Co.,  446  North  Grand 
Ave.,  Lansing,  Mich. 

Northern  Laboratories  Ltd.,  3-01 — 27  th 
Ave.,  Long  Island  City,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Revco  Inc.,  Deerfield,  Mich. 

Sparkes  Mfg.  Co.,  Ltd.,  318  Jefferson  St., 
Newark,  N.  J. 

Technical  Products  Co.,  158  Madison  at 
Third  St.,  Memphis,  Tenn. 

Tenney  Engineering,  Inc.,  24-28  Avenue  B, 
J 

Thwlng  Albert  Instrument  Co.,  Penn  St. 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Waugh  Labs.,  Div,  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Young  Bros.  Co.,  6500  Mack  Ave.,  Detroit, 
Mich. 


Changers _ 

AUTOMATIC  RECORD  CHANGERS 

Admiral  Corp.,  3800  W.  Cortland  St.,  Chi¬ 
cago  47,  Ill. 

Andrea  Radio  Corp.,  43-20  34th  St.,  Long 
Island  City,  N.  Y. 

Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Avenue,  Chicago,  Ill. 

Eastern  Electronics  Corp.,  41  Chestnut 
SL,  New  Haven  11,  Conn. 

Farnsworth  Television  &  Radio  Corp., 
3702  Pontiac  St.,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  W.. Augusta  Blvd., 
Chicago  51,  IlL 


Garod  Radio  Corp.,  70  Washington  St, 
Brooklyn,  N.  Y. 

Garrard  Sales  Corp.,  401  Broadway,  New 
York  13,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Industries  Co.,  Taylor  &  Olive 
Sts.,  Elyria,  Ohio 

General  Instrument  Corp.,  829  Newark 
Ave.,  Elizabeth  3,  N.  J. 

International  Detrola  Corp.,  Beard  at 
Chatfield,  I^etroit,  Mich. 

Magnavox  Co.,  The,  2131  Bueter  Road, 
Fort  Wayne  4,  Ind. 

Maguire  Industries,  Inc.,  Electronics  Dept., 
Bridgeport,  Conn. 

Milwaukee  Stamping  Co.,  824  S.  72nd  St, 
Milwaukee,  Wise. 

National  Diecasting  Co.,  3601  W.  Touhy 
St.,  Newark,  N.  J. 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

I'hilco  Corp.,  Tioga  &  C  Sts.,  Philadelphia 
3,  Pa. 

Precise  Development  Parts,  28  N.  Loomis 
St.,  Chicago,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Record-O-Vox,  Inc;.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Seeburg  Corp.,  J.  P.,  1510  N.  Dayton  St, 
Chicago,  Ill. 

Sparkes  Mfg.  Co.,  318  .Ic-fferson  St,  New¬ 
ark,  N.  J. 

Talking  Devices  Co.,  4447  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

Trav-Ler  Karenola  Radio  &  Television 
Corp.,  1028  W.  Van  Buren  St.,  Chi¬ 
cago,  Ill. 

Webster  Cliicago  Corp.,  Electronics  Div., 
3825  Armitage  Ave.,  Chicago  47,  Ill. 

Wilc'ox  Gay  Corp.,  Charlotte,  Mic;h. 

Wurlitzer  Mfg.  Co.,  Rudolph,  North  Tona- 
wanda,  N.  Y. 


Changers,  Frequency 

see  Vibrators 


Chassis _ 

see  Cabinets 


Chokes. 


POWER  and  AUDIO  CHOKES 

Advance  Transformer  Co.,  14  N.  May  St, 
Chicago,  111. 

Airdesign  &  Fabrication,  Inc.,  241  Fair- 
field  Ave.,  Upper  Darby,  Pa. 

Altec  Lansing  Corp.,  1680  N.  Vine  St., 
Los  Angeles  28,  Calif. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 

American  Transformer  Co.,  178  Emmett 
St,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Aray  Mfg.  &  Supply  Co.,  Inc.,  3107  Pine' 
St,  St.  Louis  3,  Mo. 

Audio  Development  Co.,  2833-13th  Ave  S., 
Minneapolis  7,  Minn. 

Automatic  Winding  Co.,  900  Passaic  Ave., 
E.  Newark,  N.  J. 

Best  Mfg.  Co..  Inc.,  1200  Grove  St.,  Irv¬ 
ington  1,  N.  J. 

•Chicago  Transformer  Div.,  Essex  Wire 
Corp.,  3501  W.  Addison  St,  Chicago 
18,  IlL 

Coto-Coil  Company,  Inc.,  65  Pavilion  Ave., 
Providence,  R.  I. 

Davis  &  Co.,  Inc.,  Dean  W.,  Kentland, 
Ind. 

Dinion  Coil  Co.,  Inc.,  1  North  St,  Cale¬ 
donia,  N.  Y. 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
Street,  Detroit,  Mich. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago,  Ill. 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Electricoil  Transformer  Co.,  421  Canal 
St,  New  York  13,  N.  Y. 

Electronic  Engineering  Co.,  3223  West  Ar¬ 
mitage  Ave.,  Chicago,  IlL 

Electronic  Transformer  Co.,  207  W.  25th 
St,  New  York,  N.  Y. 

Electronic  Winding  Co.,  5031  Broadway, 
Chicago  40,  Ill. 

Essex  Electronics,  1060  Broad  St.,  Newark, 
2,  N.  J. 


Federal  Instrument  Co.,  3931 -47th  Av. 

Long  Island  City  4,  N.  Y.  ’ 

Ferranti  Electric,  Inc.,  30  Rockefelkr 
Plaza,  New  York  20,  N.  Y. 

Foster  Co.,  A.  P.,  719  Wyoming  Ave  Lih.Ii 
land  15,  Ohio  ’ 

Franklin  Transformer,  65  22nd  Ave.  N'p 
Minneapolis  13,  Minn.  •  *  •  > 

Freed  Transformer  Co.,  72  Snrlne 
New  York  12,  N.  Y.  * 

Gardner  Electric  Mfg.  Co.,  4227  Holli« 
St,  Emeryville  8,  Calif.  “ 

General  Electric  Co.,  Schenectady  5,  x  y 
General  Transformer  Corp.,  1250  W.'vaii 
Buren  St,  Chicago  7,  111. 

Glenn  Roberts  Co.,  3100  East  Tenth  Sc 
Oakland  1,  Calif. 

Goodall  Electric  Mfg.  Co.,  320  X.  Soruce 
St.,  Ogallala,  Neb. 

Gramer  Co.,  2734  N.  Pulaski  Rd.,  Chicago 
39,  IlL  ^  ’ 

Guided  Radio  Corp.,  161  Sixth  Ave..  Xew 
York  13,  N.  Y. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St, 
l,os  AngeleSj  Calif. 

Halldorson  Co.,  The,  4500  Ravenswood 
Ave.,  Chicago  28,  IlL 
Hardwick,  Hindle,  Inc.,  40  Hermon  St, 
Newark,  N.  J. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 
Hollyw<K)rl  Transformer  Co.,  645  N.  Martel 
Ave.,  Los  Angeles  36,  Cal. 

Hudson  American  Corp.,  25  W.  43rd  St, 
New  York,  N.  Y. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 
Insuline  <V)rx).  of  America,  36-20  35th 
Ave.,  Long  Island  City,  N.  Y. 
International  Transformer  Co.,  396  Broad 
way.  New’  Y'ork,  N.  Y. 

Jefferson  Electric  Co.,  Bellwood,  IlL 
Kenyon  Transformer  Co.,  840  Barry  St 
New  York  59,  N.  Y. 

Langevin  Co.,  Inc.,  37  W.  65th  St,  New 
York,  N.  Y. 

Lectrohm,  Inc.,  5125  W.  25th  St,  Cicero, 
50,  Ill. 

Madison  Electrical  Products  Corp.,  Madi¬ 
son,  N.  J. 

Magnetic  Windings  Co.,  Div.  Es.sex  Wire 
Corp.,  416  South  16th  St.,  Easton,  Pa 
Maico  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

Merit  Coil  &  Transformer  Corp.,  4427  N. 

Clark  St.,  Chicago  40,  111. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Co.,  Inc.,  61  Sherman  St,  Mal¬ 
den  48,  Mass. 

New  York  Transformer  Co.,  26  Waverlr 
Place,  New  York  3,  N.  Y. 

Northern  Communications  Mfg.  Co.,  21* 
East  40th  St,  New  York,  N.  Y. 
Peerless  Electrical  Products  Co.,  6920  Me 
Kinley  Ave.,  Los  Angeles  1,  Calif. 
Philmore  Mfg.  Co.,  113  University  PL 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div 
Camden,  N.  J. 

Radionlc  Controls,  3758  Belmont  Avt, 
Chicago  18,  IlL  „  „ 

Radionic  Transformer  Co.,  411  S.  Sanga 
mon  St.,  Chicago,  Ill.  _  , 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  wai 

tVisiTin 

Red  Ar?J;w  Electric  Corp.,  100  Colt  St 
Irvington,  N.  J.  . 

Rola  Co.,  Inc.,  2530  Superior  Ave.,  Cle\e 
land,  Ohio  , 

S-W  Inductor  Co.,  1056  N.  Wood  St,  Chi¬ 
cago,  IlL  . 

Smith  Mfg.  Co.,  Nathan  R,  105  Pasadena 
Ave.,  South  Pasadena,  Calif. 
Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam 
ford,  Conn.  u<ii. 

Standard  Transformer  Corp.,  1500  N.  n* 
stead  St,  Chicago,  Ill. 

Super  Electric  Products  Corp.,  1057  aum 
mit  Ave.,  Jersey  City,  X  J. 

Telex  Products  Co.,  Telex  Park,  Min 

apolls  1,  Minn.  c  ttiver 

Thermador  Elec.  Mfg.  Co.,  5119  S.  K> 
side  Drive,  Los  Angeles  22,  Calit 
Thordarson  Electric  Mfg-  Sf 

Industries,  Inc.,  600  W.  Huron  w 
Chicago  10,  IlL  ^t  St 

Transformer  Products,  Inc.,  143  w.  »» 
New  York,  N.  Y.  .  ^  c, 

United  Transformer  Corp.,  150  Varic 
"New  York  13,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  a 
Chicago,  IlL  '  ' 

Walsh  Engineering  Co.,  34  DeHart 

Elizabeth,  N.  J.  _  .  pinj- 

Westlnghouse  Electric  Corp.,  East  n 
burgh.  Pa. 
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^th  Ave, 
)ckefelltr 


Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 

WT>!e  Laboratories,  211  S.  Ludlow  St., 
*%ayton  2,  Ohio 

R.  F.  and  1.  F.  CHOKES 

iijddin  Radio  Industries,  Inc.,  .701  W. 

35th  St.,  Chicago  16,  Ill. 

Albion  Coil  Co.,  Albion,  Ill. 

Automatic  Winding  Co.,  900  Passaic  Ave., 

E.  Newark,  N.  J. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Best  Mfg.  Co.  Inc.,  1200  Grove  St.,  Irving¬ 
ton,  N.  .1. 

Bridgeport  Mfg.  Co.,  Bridgeport,  111. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land  3,  Ohio 

Burnett  Radio  Lab.,  Wm.  W.  L.,  4814 
Idaho  .St.,  San  Diego,  Calif. 

Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

Coto-Coil  Company  Inc.,  65  Pavilion  Ave., 
Providence,  R.  I. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 

Eastern  Electronics  Corp.,  41  Chestnut 
St.,  New  Haven,  Conn. 

Eiectricoil  Transformer  Co.,  421  Canal 
St.,  New  York  13,  N.  Y. 

Electronic  Products  Mfg.  Co.,  7300  Huron 
River  Drive,  Dexter,  Michigan 
Electronic  Winding  Co.,  5031  Broadwav 
Chicago  40,  III. 

Erwood  Co.,  223  W.  Erie  St.,  Chicago,  111. 
Essex  Electronics,  1060  Broad  St.,  New- 
ark  2  N.  J, 

Fast  &■  Co!,  John  E.,  3101  N.  Pulaski  Road, 
Chicago  41,  Ill. 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

Ferranti  Electric  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Gardner  Electric  Mfg.  Co.,  4227  Hollis  St., 
Emeryville  8,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
•^leneral  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

General  Winding  Co.,  420  West  45th  St., 
New  York,  N.  Y. 

•kild  Shield  Products,  25  W.  Broadway, 
New  York  7,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Guthman  &  Co.,  E.  I.,  15  S.  Throop  St., 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  Inc.,  460  W.  34th 
„  St.,  New  York  1,  N.  Y. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

Hudson  American  Corp.,  25  W.  43rd  SL, 
New  York,  N.  Y. 

Insullne  Corp.  of  America,  36-02  35th 
,  ^  Ave.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn, 
bectrohm.  Inc.,  5125  W.  25th  St.,  Cicero, 

,  50,  Ill. 

Lenoxlte  Div..  Lenox  Inc.,  65  Prlncfe  St., 
Trenton  .7,  N.  J. 

Madison  Electrical  Products  Corp.,  Madi- 

u  ,  J. 

Meissner  Mfg.  Div.,  Maguire  Industries 
Inc  Mt.  Carmel.  Ill. 

Mlllen  Mfg.  Co.,  James,  1.70  Exchange  St., 
Malden,  Mass. 

Miller  Co.,  J.  w.,  5917  S.  Main  St.,  Los 
Angeles,  Cal. 

.Company,  125.7  S.  Michigan  Ave., 
Chicago,  Ill. 

•national  Co.,  Inc.,  61  Sherman  St.,  Mal- 
f..  den  48,  Mass. 

Gnmke  Mfg.  Co.,  4835  W.  Flournoy  St., 
Chicago  44,  Ill. 

‘'hilmore  Mfg.  Co.,  113  University  PI., 
N.  Y. 

«aaio  Corp.  of  America.  RCA  Victor  Div., 
R,.,Camden,  N.  J. 

aaaionlc  Transformer  Co.,  411  S.  Sang- 
St.,  Chicago,  Ill. 

wnardson-Allen  Corp..  15  West  20th  St.. 

Y. 

"  Inductor  Co.,  10.76  N.  Wood  St,  Chi- 
„  .  fago.  111. 

«iekles  Co  F.  W^,  165  F’ront  St.,  Chlc- 
j,  oPee,  Mass. 

Oman  Motors,  Inc.,  1322  Elston  Ave.,  Chl- 
„  cago  22,  111. 

""w  &  Television  Corp.,  2626  W. 

Soun/i  St,  Chicago  28,  Ill. 

una  Corp.,  of  California,  3903 

Calif  Road.  Glendale  4, 

Products  Co.,  2329  N.  Pul- 
Stan^‘.^4;-  Chicago  18.  Ill. 

Co-.  102  S.  Lander  St., 

•Newburgh,  N.  Y. 


Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

Teleradio  Engineering  Corp.,  99  Wall  St, 
New  York  5,  N.  Y. 

Wyse  Laboratories,  211  S.  Ludlow  St., 
Dayton  2,  Ohio 


Clips  &  Clamps. 


Wood  St,  Chi- 


TEST  &  TUBE  CLIPS  AND  CLAMPS 

Aircraft-Marine  Prods.  Inc.,  1523  North 
Fourth  St.,  Harrisburg,  Pa. 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

American  Phenolic  Corp.,  1830  S.  54tli 
Ave.,  Chicago  50,  Ill. 

American  Radio  Hardware  Co.,  Inc.,  1.72 
MacQuesten  Pkway.  S.,  Mt.  Vernon, 
N.  Y. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St., 
New  York,  N.  Y, 

Birtcher  Corp.,  5087  Huntington  Drive, 
Los  Angeles  32,  Calif. 

Bud  Radio,  Inc.,  2118  E.  65th  St.,  Cleve¬ 
land  3,  Ohio 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91,  Conn. 

Dante  Electric  Mfg.  Co.,  Bantam,  Conn. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

Insullne  Corp.  of  America,  .36-02  35th  Ave., 
T^ong  Island  City,  N.  Y. 

.Johnson  Co.,  E.  F.,  Wa.seca,  Minn. 

Jones,  Howard  B.,  2460  W.  George  St, 
Chicago  18,  Ill. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Til. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St.  Mt.  Vernon,  N.  Y. 

Mlllen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mas.s. 

Morse  Co.,  Frank  W.,  301  Congress  St, 
Boston  10,  Mass. 

Mueller  Electric  Co.,  1583  E.  31st  St, 
Cleveland  14,  Ohio 

National  Co.,  Inc.,  61  Sherman  St.,  Mal¬ 
den  48,  Mass. 

I’enn-Union  Electric  Corp.,  315  State  St.. 
Erie,  Pa. 

Philmore  Mfg.  Co.,  113  University  PI.. 
New  York,  N.  Y. 

Reliable  Spring  &  Wire  Forms  Co.,  3167 
Fulton  Road,  Cleveland  9,  Ohio 

Standard  Electric  Time  Co.,  89  Logan  St., 
Springfield,  Mass. 

Thompson  Corp.,  Geo.  S.,  5240  Huntington 
Drive,  TiOs  Angeles  32,  Calif. 

United-Carr  Fastener  Corp.,  31  Ames  St., 
Cambridge  42,  Mass. 

Wood  Electric  Co.,  Inc.,  C.  D.,  826  Broad¬ 
way,  New  York  3,  N.  Y. 

Zierlck  Mfg.  Corp.,  385  Gerard  Ave.,  New 
York,  N.  Y. 


POWER  and  A.  F.  COILS  and  WINDINGS 

Advance  Transformer  Co.,  14  N.  May  St, 
Chicago,  Ill. 

Airdesign  &  I'abrlcatloh,  Inc.,  241  Fairfield 
Ave.,  Upper  Darby,  Pa. 

-Aladdin  Radio  Industries,  Inc.,  501  West 
3.7th  St,  Chicago  16,  Ill. 

Altec  Lansing  Com..  1680  N.  Vine  St.,  I^os 
Angeles  28,  Calif. 

American  Transformer  Co.,  178  Emmett 
St..  Newark.  N.  .1. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York  4,  N.  Y. 

Automatic  Mfg.  Corp.,  900  Passaic  Ave., 
E.  Newark,  N.  .1. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Best  Mfg.  Co.,  Inc.,  1200  Grove  St.,  Irving¬ 
ton  1,  N.  .1. 

Bittermann  Electric  Co.,  50  Henry  St., 
Brooklyn,  N.  Y. 

Bud  Radio,  Tnc.,  2118  E.  5.7th  St.,  Cleve¬ 
land  3,  Ohio 

Carron  Mfg.  Co„  415  S.  Aberdeen  St., 
Chicago,  Ill. 

Communication  Parts,  1101  N.  Paulina  St, 
Chicago  22,  Ill. 

Coto-Coil  Company,  Inc.,  65  Pavilion  Ave., 
Providence,  R.  I. 

Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

Dano  Electric  Co.,  93  Main  St.,  Wlnsted, 
Conn. 


Davis  &  Co.,  Dean  W.,  Kentland,  Ind. 

Ulnlon  Coil  Co.,  Inc.,  1  North  St,  Cale¬ 
donia,  N.  Y. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  111. 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Electrical  Specialty  Co.,  2304  Washington 
St,  Boston,  Mas.s. 

Eiectricoil  Transformer  Co.,  421  Canal  St., 
New  York  13,  N.  Y. 

Electronic  Transformer  Co.,  207  West 
25th  St.,  New  York,  N.  Y. 

Electronic  Winding  Co.,  5031  Broadway, 
Chicago  40,  Ill. 

Essex  Electronics,  1060  Broad  St.,  New¬ 
ark  2  N.  J. 

Federal  Instrument  Co.,  3931 -47th  Ave., 
Long  Island  City  4,  N.  Y. 

Ferranti  Electric  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

P'oster  Co.,  A.  P.,  719  Wyoming  Ave., 
Lockland  15,  Ohio 

Freed  Transformer  Co.,  72  Spring  St, 
New  York  12,  N.  Y. 

Gardner  Electric  Mfg.  Co.,  4227  Hollis  St., 
Emeryville  8,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Winding  Co.,  420  West  45th  St, 
New  York,  N.  Y. 

Glannini  &  Co.,  Inc.,  G.  M.,  161  E.  Cali¬ 
fornia  St,  Pa.sadena,  Calif. 

Glenn  Roberts  Co.,  3100  East  Tenth  St., 
Oakland  1,  Calif. 

Gramer  Co.,  2734  N.  Pula.skl  Rd.,  Chicago, 
39,  Ill. 

Hadley  Co.,  Robert  M.,  711  East  61st  St, 
Los  Angeles,  Calif. 

Halldorson  Company,  The,  4500  Ravens- 
wood  Ave.,  Chicago  28,  Ill. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Avenue,  Brooklyn  7,  N.  Y. 

Hollywood  Transformer  Co.,  645  N.  Mar¬ 
tel  Ave.,  I.<os  Angeles  36,  Calif. 

Hudson  American  Corp.,  25  West  43rd  St., 
New  York,  N.  Y. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

Instrument  Resistors  Co.,  Little  Falls, 
N.  J. 

International  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Langevin  Co.,  Inc.,  37  W.  65th  St.,  New 
York,  N.  Y. 

Lawton  Products  Co.,  Inc.,  624  Madison 
Ave.,  New  York  22,  N.  Y. 

Magnetic  Windings  Co.,  Div.  of  Essex 
Wire  Corp.,  416  South  16th  St.,  Eas¬ 
ton,  I'a. 

Maico  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

Merit  Coll  &  Transformer  Corp.,  442  <  N. 
Clark  St.,  Chicago  40,  Ill. 

National  Co.,  Inc.,  61  Sherman  St.,  .Mal¬ 
den  48,  Mass.  .  .  ,  ^ 

.National  Mineral  Co.,  2628  N.  Pulaski  ltd,, 
Chicago  39,  Ill. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  York  3,  N.  Y. 

Northelfer  Winding  Labs.,  Ill  Albermarle 
Ave.,  Trenton,  N.  J. 

Northern  Communications  Mfg.  Co.,  210 
East  40th  St.,  New  York,  N.  Y. 

Peerless  Electrical  Products  Co.,  6920 
McKinley  Ave.,  Los  Angeles  1,  Calif. 

Phllco  Co.,  Tioga  &  C  Sts.,  Philadelphia 
34,  Pa. 

Presto  Electric  Co.,  4511  New  York  Ave., 
Union  City,  N.  J. 

Printlold,  Inc.,  95  Mercer  St.,  New  York, 
12,  N.  Y. 

Itadio  Corp.  of  America.  RCA  Victor  Div., 
Camden,  N.  J. 

Radlonic  Controls,  3758  Belmont  Ave., 
Chicago  18,  Ill. 

Radlonic  Transformer  Co.,  411  S.  Sanga¬ 
mon  St.,  Chicago,  Ill. 

RIchardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Rola  Co.,  Tnc.,  2530  Superior  .\ve.,  Cleve¬ 
land,  Ohio 

S-W  Inductor  Co.,  1056  .N.  Wo».d  St, 
Chicago,  III. 

Sandman  Electric  Motor  Co..  164  Oliver 
St.,  Boston  10,  Mass. 

Scientific  Radio  Produets  Co..  738  W. 
Broadway,  Courtcil  Bluffs,  Iowa 

Small  Motors,  Tnc.,  1322  Elston  Ave.,  Chi¬ 
cago  22,  Ill. 

Smith  Mfg.  Co..  Nathan  R..  105  Pasadena 
Ave.,  South  Pasadena,  Calif. 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Standard  Coll  Products  Co..  2329  N.  Pu- 
la.-kl  Rd.,  Chicago  18,  III. 


^ECTRONICS  —  Wovemfcer  1945 


1945-1948  Dmr  i 


Standard  Transformer  Corp.,  1500  N.  Hal- 
sted  St,  Chicago,  111. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

Teleradio  Engineering  Corp.,  99  Wall  St, 
New  York  5,  N.  Y. 

Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Ina,  600  W.  Huron  St, 
Chicago  10,  Ill. 

Transformer  Products,  Inc.,  143  W.  51st 
St,  New  York,  N.  Y. 

Tungsten  Contact  Mfg.  Co.,  North  Bergen, 
N.  J. 

United  Transformer  Corp.,  150  Varlck  St, 
New  York  13,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 

Walsh  Engineering  Co.,  34  DeHart  Place, 
Elisabeth,  N.  J. 

Webster  Electric  Co.,  1900  Clark  St,  Ra¬ 
cine,  Wls. 

Weller  Mfg.  Co.,  516  Northampton  St, 
Easton,  Pa. 

Wellman  Mfg.  Co.,  7122  Melrose  Ave.,  Los 
Angeles  46,  Calif. 

Western  Electric  Co.  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burg,  Pa. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 

Whisk  Laboratories,  87  Maiden  Lane, 
New  York  7,  N.  Y. 

Wickwlre  Spencer  Metallurgical  Corp.,  260 
Sherman  St,  Newark,  N,  J. 


.  R.  F.  RECEIVING  or  TRANSMITTING 
COILS 


Advance  Transformer  Co.,  14  N.  May  St, 
Chicago,  III. 

Aero  Communications,  Inc.,  231  Main  St, 
Hempstead,  L.  I.,  N.  Y. 

Aladdin  Radio  Industries,  Inc.,  501  W. 
35th  St.,  Chicago  16,  Ill. 

Albion  Coil  Co.,  Albion,  Ill. 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 

American  Transformer  Co.,  178  Emmett 
St,  Newark,  N.  J. 

Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York  4,  N.  Y. 

Andrew  Co.,  363  E.  75th  St,  Chicago  19, 
Ill. 

Aray  Mfg.  &  Supply  Co.,  Inc.,  3107  Pine 
St,  St.  Louis  3,  Mo. 

Automatic  Mfg.  Corp.,  900  Passaic  Ave., 
E.  Newark,  N.  J. 

Barker  &  Williamson,  236  Fairfield  Ave., 
Upper  Darby,  Pa. 

Blttermann  Electric  Co.,  60  Henry  St, 
Brooklyn,  N.  Y. 

Bridgeport  Mfg.  Co.,  Bridgeport,  111. 

Burnett  Radio  Lab.,  Wm.  W.  L.,  4814 

■  Idaho  St,  San  Diego,  Calif. 

Carron  Mfg.  Co.,  416  S.  Aberdeen  St, 
Chicago,  Ill. 

Communication  Parts,  1101  N.  Paulina 
St,  Chicago  22,  Ill. 

Control  Corp.,  600  Stinson  Blvd.,  Minnea¬ 
polis,  Minn. 

Coto-Coil  Company,  Inc.,  65  Pavilion  Ave., 
Providence,  R.  I. 

Dlnlon  Coll  Co.,  Inc.,  1  North  St,  Cale¬ 
donia,  N.  Y. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  111. 

Electrical  Reactance  Corp.,  Prankllnvllle, 
N.  Y. 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Electrical  Specialty  Co.,  2304  Washington 
St,  Boston,  Mass. 

Electricoll  Transformer  Co.,  421  Canal 
St,  New  York  13,  N.  Y. 

Electronic  Transformer  Co.,  207  West  25th 
Street,  New  York,  N.  Y. 

Electronic  Winding  Co.,  6031  Broadway, 
Chicago  40,  Ill. 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla. 

Erco  Radio  Labs.,  Inc.,  Fenimore  Ave., 
Hempstead,  N.  T. 

Essex  Electronics,  1060  Broad  St,  New¬ 
ark  2,  N.  J.  • 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

Ferranti  Electric  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Gardner  Electric  Mfg.  Co.,  4227  Hollis 
St,  Emeryville  8,  Calif. 

Gates  Radio  Co.,  220  Hampshire  St, 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 


General  W'indlng  Co.,  420  West  45th  St, 
New  York,  N.  Y. 

Glenn  Roberts  Co.,  3100  East  Tenth  St, 
Oakland  1,  Calif. 

Guthman  &  Co..  E.  I.,  15  So.  Throop  St, 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.  Inc.,  460  W.  34th 
St,  New  York  1,  N.  Y. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Langevin  Co.,  Inc.,  37  W.  65th  St,  New 
York,  N.  Y. 

Lawton  Products  Co.,  624  Madison  Ave., 
New  York  22,  N.  Y. 

Lenoxite  Div.,  Lenox  Inc.,  66  Prince  St, 
Trenton  5,  N.  J. 

Malco  Co.,  Inc.,  25  North  3rd  St,  Min¬ 
neapolis,  Minn. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mount  Carmel,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St,  Malden,  Ma.ss. 

Miller  Co.,  J.  W.,  5917  S.  Main  St,  Los 
Angeles,  Cal. 

Monarch  Mfg.  Co.,  2014  N.  Major  Ave., 
Chicago,  Ill. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Co.,  Inc.,  61  Sherman  St,  Malden 
48,  Mass. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  York  3,  N.  Y. 

Philco  Corp.,  Tioga  &  C  Sts.,  Philadelphia 
34,  Pa. 

Phllmore  Mfg.  Co.,  113  University  PL, 
New  York,  N.  Y. 

Printloid,  Inc.,  95  Mercer  St,  New  York 
12,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Craftsmen,  1341  So.  Michigan  Ave., 
Chicago  5,  111. 

Rlchardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Ross  Mfg.  Co.,  2241  S.  Indiana  Ave.,  Chi¬ 
cago  27,  Ill. 

S-W  Inductor  Co.,  1056  N.  Wood  St, 
Chicago.  Ill. 

Sandman  Electric  Motor  Co.,  164  Oliver 
St,  Boston  10,  Mass. 

Sickles  Co.,  P'.  W.,  165  Front  St,  Chic¬ 
opee,  Mass. 

Small  Motors,  Inc.,  1322  Elston  Ave., 
Chicago  22,  Ill. 

Sonora  Radio  &  Television  Corp.,  2626  W. 
Washington  St,  Chicago  28,  Ill. 

Sound  Plqulpment  Corp.  of  California, 
3903  San  Fernando  Road,  Glendale  4, 
Calif. 

Standard  Coll  Products  Co.,  2329  N.  Pu¬ 
laski  Road,  Chicago  18,  Ill. 

Standard  Winding  Corp.,  44-62  Johnes  St, 
Newburgh,  N.  Y. 

.Stanwyck  Winding  Co.,  102  South  Lander 
St,  Newburgh.  N.  Y. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

Teleradio  Engineering  Corp.,  99  Wall  St, 
New  York  5,  N.  Y. 

Transmitter  Equipt.  Mfg.  Co.  Inc.,  345 
Hudson  St,  New  York  14,  y.  Y. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 


SOLENOID  COILS 


Advance  Transformer  Co.,  14  N.  May  St, 
Chicago,  Ill. 

Airdesign  &  Fabrication  Inc.,  241  Fair- 
field  Ave.,  Upper  Darby,  Pa. 

Aladdin  Radio  Industries,  Inc.,  501  West 
35th  St,  Chicago  16,  Ill. 

Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  10,  N.  Y. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Automatic  Mfg.  Corp.,  900  Passaic  Ave., 
E.  Newark,  N.  J. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St,  Los  Angeles  31,  Calif. 

Carron  Mfg.  Co.,  416  S.  Aberdeen  St, 
Chicago,  Ill. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brlttania  St,  Meriden,  Conn. 

Communications  Parts,  1101  N.  Paulina 
St.,  Chicago  22,  Ill. 


Consolidated  Radio  Products  Co.,  350  w  , 
Erie  St,  Chicago  10,  111. 

Coto-Coil  Company,  Inc.,  65  Pavilion  Av*. 

Providence,  R.  I.  ^ 

Davis  &  Co.,  Dean  W.,  Kentland,  Ind. 
Dinion  Coil  Co.,  Inc.,  1  North  St.  Cat. 
donia,  N.  Y. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave 
Chicago  22,  Ill. 

Eastern  Specialty  Co.,  3617-19  N.  Eiehth 
St,  Philadelphia  40,  Pa. 
Eclip.se-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Teterboro,  N.  J. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 
Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  6,  Ohio 
Electrical  Coil  Winding  Co.,  2733  Saun¬ 
ders  St.,  Camden,  N.  J. 

Electrlcoil  Transformer  Co.,  421  Canal  8l 
New  York  13,  N.  Y. 

Electronic  Transformer  Co.,  207  West  25th 
St,  New  York,  N.  Y. 

Electronic  Winding  Co.,  5031  Broadway, 
Chicago  40,  Ill.  , 

Essex  Electronics,  1060  Broad  St,  New- 
2  J 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Poster  Co.,  A.  P.,  719  W'yoming  Ave., 
Lockland  15,  Ohio 

Gardner  Electric  Mfg.  Co.,  4227  Hollis 
St,  Emeryville  8,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y 
Glenn  Roberts  Co.,  3100  East  Tenth  St, 
Oakland  1,  Calif. 

Gramer  Co.,  2734  N.  Pulaski  Rd.,  Chi¬ 
cago  39,  Ill. 

Guardian  Electric  Mfg.  Co.,  1400  Washing¬ 
ton  Blvd.,  Chicago  7,  111. 

Hadley  Co.,  Robert  M.,  711  East  61st  St, 
Los  Angeles,  Calif. 

Halldorson  Co.,  The,  4500  Ravenswood 
Ave.,  Chicago  28,  Ill. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Avenue,  Brooklyn  7,  N.  Y. 
Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 
Instrument  Resistors  Co.,  Little  Fall.'-, 
N.  J. 

International  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N.  Y. 

Jefferson  Electric  Co.,  Bellwood,  Ill. 
Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 
Langevin  Co.,  Inc.,  37  West  65th  St,  New 
York,  N.  Y. 

Leotone  Radio  Co.,  65  Dey  St.,  New  York 
7,  N.  Y. 

Madison  Electrical  Prods.  Corp.,  Madison. 
New  Jersey 

Magnavox  Co.,  The,  2131  Bueter  Rd.,  Fort 
Wayne  4,  Ind. 

Magnetic  Windings  Co.,  Div.  of  Essei 
Wire  Corp.,  416  South  16th  St,  Eas¬ 
ton,  Pa. 

Maico  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

Miles  Reproducer  Co.,  Inc.,  812  Broa<lway, 
New  York,  N.  Y. 

National  Co.  Inc.,  61  Sherman  St,  Malden 
48,  Mass. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  Yorjc  3,  N.  Y. 
Northelfer  Winding  Labs.,  Ill  Albermarle 
Ave.,  Trenton,  N.  J.  ^  ... 

Northern  Communications  Mfg.  Co., 
East  40th  St,  New  York,  N.  Y. 
Parker  Engineering  Products  Co.,  16  « 
22nd  St,  New  York  10,  N.  Y. 
Presto  Electric  Co.,  4511  New  York  Ave.. 

Union  City,  N.  J.  . 

R.  B.  M.  Mfg.  Co.,  Div.  of  Essex  Wire 
Corp.,  Logansport,  Ind.  ^ 
Radlonlc  Controls,  3758  Belmont  Ave.. 
Chicago  18,  Ill. 

Radionic  Transformer  Co.,  411  S.  oang<i 
mon  St,  Chicago,  Ill. 

Red  Arrow  Electric  Corp.,  100  Colt  0 
Irvington,  N.  J.  .  .  ....  q, 

Richardson-Allen  Corp.,  15  West  20th  B 
New  York  11,  N.  Y. 

S-W  Inductor  Co.,  1056  N.  Wood  St,  cai 
cago.  Ill.  . 

Sandman  Electric  Motor  Co.,  164  ouv 
St,  Boston  10,  Mass. 

Smith  Mfg.  Co.,  Nathan  R.,  105  Pasadena 
Ave.,  South  Pasadena,  Calif. 
Standard  Coll  Products  Co.,  2329  N.  rn 
laski  Rd.,  Chicago  18,  Ill. 

Standard  Winding  Co.,  44-62  Johnes 
Newburgh,  N.  Y. 

Thermador  Elec.  Mfg.  Co.,  5119  ^ 

side  Drive,  Los  Angeles  22,  j 

Transformer  Products,  Inc.,  143  w. 

St,  New  York,  N.  Y. 
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OMC  and  AlUED  PRODUCTS 


Trebor  Radio  Co.,  Paaadena,  Calif. 

’••r^sten  Contact  Mfg.  Co.,  North  Bergen, 

■  N.  J. 

'^•^d  Transformer  Corp.,  150  Varick  St, 
New  York  13,  N.  Y. 

niversal  X-Ray  Products  Inc.,  1800  North 
Francisco  Ave.,  Chicago  47,  Hi. 
ah  Radio  Products  Co.,  820  Orleans  St,. 
Chicago,  Ill. 

Teluter  Electric  Co.,  1900  Clark  St,  Ra¬ 
cine,  Wise. 

7,vi!er  Mfg.  Co.,  516  Northampton  St, 
Elatston,  Pa. 

uellman  Manufacturing  Co.,  7122  Melrose 
Ave.,  Los  Angeles  46,  Calif. 

.Vtjtinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

.eeier  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn, 
Tyne  Laboratories,  2ll  S.  Ludlow  St., 
Dayton  2,  Ohio 

Coil  Winding  Machines 

lee  Machines 


Colorimeters. 


PHOTO  ELECTRIC  COLORIMETERS 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  Ill. 

Coleman  Electric  Co.,  318  Madison  St, 
Maywood,  Ill. 

DeJur  Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Electronic  Products  Co.,  19  North  First 
St,  Geneva,  Ill. 

Fisher  Scientific  Co.,  711  Forbes  St,  Pitts¬ 
burgh,  Pa, 

Gamma  Instrument  Co.,  Inc.,  95  Madison 
Ave.,  New  York  16,  N.  Y. 

General  Electric  Co.,  Schenectady,  N.  Y. 

I^lt*,  Inc.,  E.,  730  Fifth  Ave.,  New  York 
19,  N.  Y. 

PfalU  &  Bauer,  Inc.,  350  Fifth  Ave.,  New 
York,  N.  Y. 

Photovolt  Corp.,  95  Madison  Ave.,  New 
York  16,  N.  Y. 

Pho-Tron  Instrument  Co.,  5713  Euclid 
Ave.,  Cleveland,  Ohio 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Rubicon  Co.,  3751  Ridge  Ave.,  Phlladel- 

^  phia.  Pa. 

Sail  Instrument  Co.,  38-40  James  St, 
East  Providence  14,  R.  I. 

®<*aar  &  Co.,  754  W.  Lexington  St,  Chi¬ 
cago  7  Ill. 

^  Glass  Apparatus  Co.,  Bloom- 
held,  N.  J. 

Technical  Products  Co.,  158  Madison  Ave. 

3rd  St,  Memphis,  Tenn. 

'vhlte  Research,  899  Boylston  St,  Boston, 
Mass. 

^'’•'ejJ-Anderson  Co.,  Ill  N.  Canal  St., 
Chicago  6,  Ill. 

Comparators 

»ee  Analyzers,  Surface 
•ee  Meters,  pH 

Condensers^ _ 


see  Capacitors 

Connectors^ 


CONNECTORS  and  COUPLINGS 

^  Ppducts,  Inc.,  11952  Montana 

Air  Angeles  24,  Calif. 

Alra^in®  ?"’  ’  Hatboro,  Pa. 

i  Melrose  Ave.  &  Battery  PL, 
Htamford,  Conn. 

Prods.,  Inc.,  1523  N, 
AlrcMft*^D  ’  Harrisburg,  Pa. 

St  Co  -  3502  E.  Pontiac 

??rt  Wayne,  Ind. 

Sai’,;  St 

CO.  me.  U1 
"^uesten  Pkway,  S.,  Mt  Vernon 

J/  St.  Chicago  19.  Ill 
OIjIq  330  Market  St,  Conneaut 


Atlas  Products  Corp.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Atlas  Sound  Corp.,  1443  39th  St,  Brook¬ 
lyn,  N.  Y. 

Automatic  Metal  Products  Co.,  315  Berry 
St,  Brooklyn,  N.  Y. 

Birnbach  Radio  Co.,  Inc.,  145  Hudson  St., 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Burndy  Engineering  Co.,  107  Bruckner 
Blvd.,  New  York  54,  N.  Y. 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St,  Los  Angeles  31,  Calif. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Connector  Division,  International  Resist¬ 
ance  Co..  401  N.  Broad  St,  Philadel¬ 
phia  8,  Pa. 

Dante  Electric  Mfg.  Co.,  Bantam,  Conn. 

Diamond  Instrument  Co.,  North  Ave., 
Wakefield,  Mass. 

Dessert  &  Co.,  249  Huron  St,  Bklyn,  N.  Y. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Electric  Auto-Lite  Co.,  Wire  &  Cable  Dlv., 
Port  Huron,  Mich. 

Electric  Service  Mfg.  Co.,  17th  &  Cambria 
St,  Philadelphia  32,  Pa. 

Federal  Mfg.  &  Engrg.  Corp.,  199-217 
Steuben  St.,  Brooklyn,  N.  Y. 

Gates  Radio  Co.,  220  Hampshire  St.,  Quin¬ 
cy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2225  S. 
Hoover  St,  Los  Angeles  7,  Calif. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Harwood  Co.,  Division  of  Los  Angeles 
Corp.,  540  N.  La  Brea,  Los  Angeles 
36,  Calif. 

Heyman  Mfg.  Co.,  Kenilworth,  N.  J. 

Hubbell,  Inc.,  Harvey,  Bridgeport  2,  Conn. 

Ideal  Commutator  Dresser  Co.,  1291  Park 

>  Ave.,  Sycamore,  Ill. 

Ilsco  Copper  Tube  &  Product  Inc.,  Marle- 
mont  Ave.,  Marlemont  27,  Ohio 

Insullne  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Isolantite  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Jones,  Howard  B.,  2460  W.  George  St, 
Chicago  18,  Ill. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kings  Electronics  Co.,  372  Classon  Ave., 
Brooklyn  5,  N.  Y. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St.,  Mt  Vernon,  N.  Y. 

Lapp  Insulator  Co.,  LeRoy,  N.  Y. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Mendelsohn  Speedgun  Co.,  457  Bloomfield 
Ave.,  Bloomfield.  N.  J. 

Monowatt  Electric  Corp.,  66  Bissell  St, 
Providence  7,  R.  I. 

Morse  Co.,  Frank  W.,  301  Congress  St, 
Boston  10,  Mass. 

National  Electronic  Mfg.  Corp.,  22-78 
Steinway  Street,  Long  Island  City  5, 
N.  Y, 

National  Fabricated  Products,  2650  Bel- 
den  Ave.,  Chicago  47,  Ill. 

Northam  Warren  Corp.,  Stamford,  Conn. 

Northern  Communications  Mfg.  Co.,  210 
East  40th  St,  New  York,  N.  Y. 

Oxford-Tartak  Radio  Corp.,  3911  S.  Michi¬ 
gan  Ave.,  Chicago  15,  Ill. 

O.  Z.  Electrical  Mfg.  Co.,  262  Bond  St., 
Brooklyn.  N.  Y. 

Penn-Unlon  Electric  Corp.,  315  State  St., 
Erie,  Pa. 

Precision  Specialties,  220  North  Western 
Ave.,  Jjoa  Angeles,  Calif. 

Pyle-National  Co.,  1334  N.  Kostner  Ave., 
Chicago  51,  Ill. 

Remler  Co.,  Ltd.,  2101  Bryant  St.,  San 
Francisco  10,  Calif. 

Rice’s  Sons,  Inc.,  Bernard,  32.5  Fifth  Ave., 
New  York,  N.  Y. 

Selectar  Mfg.  Co.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Sherman  Mfg.  Co.,  H.  B.,  22  Barney  St., 
Battle  Creek,  Mich. 

Stamford  Metal  Specialty  Co.,  428  Broad¬ 
way,  New  York  13,  N.  Y. 

Techno-Sclentiflc  Co.,  901  Nepperhan  Ave., 
Yonkers  3,  N.  Y, 

Thomas  &  Betts  Co.,  Inc.,  36  Butler  St., 
Elizabeth  1,  N.  J. 

Trumbull  Electric  Mfg.  Co.,  Plainvllle, 
Conn. 


Uclnite  Co.,  459  Watertown  St,  Newton- 
vllle.  Mass. 

Unlted-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mass. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Wood  Electric  Co.,  Inc.,  C.  D.,  826  Broad¬ 
way,  New  York  3,  N.  Y. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport  Conn. 

Zierick  Mfg.  Corp.,  385  Gerard  Ave,,  New 
York,  N.  Y. 

Contacts - - 

see  Points 


Contactors. 


Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wise. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  10,  N,  Y. 

Arrow-Hart  &  Hegeman  Elec.  Co.,  103 
Hawthorn  St,  Hartford,  Conn. 

Automatic  Electric  Mfg.  Co.,  10  State  St., 
Mankato,  Minn.  ...  -o 

Automatic  Metal  Products  Corp.,  315  Berry 
St,  Brooklyn,  N.  Y. 

Cutler-Hammer  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise.  ,  ,  - 

Connecticut  Telephone  Electric  Dlv.  of 
Great  American  Industries,  Inc.,  70 
Brlttanla  St.,  Meriden,  Conn. 

G-M  Laboratories,  Inc.,  4313  N.  Knox 
Ave.,  Chicago  32,  Ill.  ^ 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Graphite  Metallizing  Corp.,  1055  Nepper¬ 
han  Ave.,  Yonkers  3,  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1400  Washing¬ 
ton  Blvd.,  Chicago  7,  Ill. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford  1,  Conn. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
Angeles,  Calif.  i 

Monitor  Controller  Co.,  51  S.  Gay  St,  Bal¬ 
timore  2,  Md.  _  ,, 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn  1,  N.  Y. 

Struthers-Dunn,  Inc.,  1321  Arch  St,  Phil¬ 
adelphia  7,  Pa. 

Tork  Clock  Co.,  1  Grove  St,  Mt  Vernon, 
N  Y. 

Trumbull  Electric  Mfg.  Co.,  Plainvllle, 

Ward*Leonard  Electric  Co.,  31  South  St, 
Mt.  Vernon,  N.  Y. 

Warrick,  Charles  F,,  16251  Hamilton  Ave., 
Detroit  3,  Mich. 

Westinghouse  Electric  Corp.,  East  Pltts- 

Zenith^'^Efiectrlc  Co.,  152  W.  Walton  St, 
Chicago,  Ill. 


Controls. 


ATTENUATORS 


Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wise. 

Centralab  Div.,  Globe  Union,  Inc.,  900  E. 
Keefe  Ave.,  Milwaukee  1,  Wise. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Calif. 

Clarostat  Mfg.  Co.,  Inc.,  130  Clinton 
Street,  Brooklyn  1,  N.  Y. 

Collins  Radio  Co.,  855-35th  St  N.E.,  Cedar 
Rapids,  Iowa  .  ^ 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

DeWald  Radio  Mfg.  Corn.,  440  Lafayette 
St,  New  York,  N.  Y, 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Electronic  Components,  423  N.  Western 
Ave.,  Los  Angeles  4,  Calif. 

Electronic  Products  Co.,  19  North  First 
St^  Geneva,  Ill.  ^  , 


cy.  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa. 

Lewis  Engfineerlng  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Madison  Electrical  Products  Corp.,  Madi¬ 
son,  N.  J. 

Maioo  Co.,  Inc.,  25  North  3rd  St,-Minneap- 
olls,  Minn. 
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D-ll 


1945-1948  Dim  il 


Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Ohmite  Mfg.  Co.,  4835  W.  Flournoy  St., 
Chicago  44,  Ill. 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Richardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Rowe  Radio  Research  Laboratory  Co., 
2422  N.  Pulaski  Rd.,  Chicago  39,  Ill. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Stokes  Rubber  Co.,  Jos.,  Taylor  &  Webster 
Sts.,  Trenton,  N.  J. 

Tech  Laboratories,  7  Lincoln  St.,  Jersey 
City,  N.  J. 

Trefz  Manufacturing  Co.,  38-11  Main  St, 
Flushing,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 

MOTOR  CONTROLS 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Electron  E<|uipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hetherington  &  Son,  Inc.,  Robert,  Sharon 
Hill,  Pa. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Yardeny  Engrg.  Co.,  105  Chambers  St., 
New  York,  N.  Y. 

VOLUME  and  TONE  CONTROLS 

Allen  Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wise. 

Centralab  Uiv.,  Globe  Union,  Inc.,  900  E. 
Keefe  Ave.,  Milwaukee  1,  Wise. 

Chicago  Telephone  Supply  Co.,  1142  W. 
Beardsley  Ave.,  Elkhart  Ind. 

Clarostat  Mfg.  Co.,  Ine.,  130  Clinton 
Street,  Brooklyn  1,  N.  T. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

DeJur  Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Ma.ss. 

Hlckok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa. 

Malco  Co.,  Inc.,  25  North  3rd  St,  Minne¬ 
apolis,  Minn. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wa.sh- 
ington  St,  Indianapolis  6,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Stackpole  Carbon  Co.,  St.  Marys,  Pa. 

Stokes  Rubber  Co.,  Jos.,  Taylor  &  Webster 
Sts.,  Trenton,  N.  J. 

Tech  Laboratories,  7  Lincoln  St,  Jersey 
City,  N.  J. 

Trefa  Manufacturing  Co.,  38-11  Main  St, 
Flushing,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 

Wirt  Co.,  5521  Greene  St,  Philadelphia, 
Pa. 

Wurlitzer  Mfg.  Co.,  Rudolph,  North  Tona- 
wanda.  New  York 


WELDING  CONTROLS 

see  Timers,  Welding 

Converters _ 

ROTARY  CONVERTERS 

see  Generators 

VIBRATOR  TYPE 

ABC  Radio  Laboratories,  3334  N.  New 
Jersey  St,  Indianapolis  5,  Ind. 
American  Television  &  Radio  Co.,  300  E. 

Fourth  St,  St.  Paul  1,  Minn. 
Electronic  Laboratories  Inc.,  Indianapolis, 
Ind. 


Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

James  Vibrapovver  Co.,  1551  Thomas  St., 
Chicago  22,  111. 

Kurman  Electric  Co.,  135-18-37th  St, 
Long  Island  City  1,  N.  Y. 

Mallory  &  Co.,  P.  R.,  Inc.,  3029  E.  Wash¬ 
ington  St.,  Indianapolis  6,  Ind. 

Megard  Corp.,  1601  3.  Burlington  St,  Los 

Oak  Mfg.  Co.,’  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

Richardson-Allen  Corp.,  15  West  20th, 
New  York  11,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 


Cores 


COMPLETE  LAMINATED 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

POWDERED  IRON  CORES 

Aladdin  Radio  Industries,  Inc.,  501  W. 
35th  St,  Chicago  16,  Ill. 

American  Brass  Co.,  Waterbury  88,  Conn. 

Crowley  &  Co.,  Inc.,  H.  L.,  1  Central  Ave., 
West  Orange,  N.  J. 

Electro  I'roducts  l.iaboratories,  549  W. 
Randolph  St,  Chicago,  Ill. 

Mallory  Co.,  Inc.,  P.  R.,  3029  E.  Washing¬ 
ton  St.,  Indianapolis  6,  Ind. 

MicTO-Ferrocart  Products  Div.,  Maguire 
Industries,  Inc.,  Greenwich,  Conn. 

Moraine  Products  Div.,  General  Motors 
Corp.,  Dayton,  Ohio 

National  Moldite  Co.,  25  Montgomery  St., 
Hillside  5,  N.  J. 

Pyroferric  Corp.,  175  Varick  St,  New 
York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Stackpole  Carbon  Co.,  St.  Marys,  Pa. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Couplings _ 

COAXIAL  CABLE  COUPLINGS 

see  Connectors 


Crystals _ 

CRYSTAL  FINISHING  EQUIPMENT 

Consolidated  Diamond  Saw  Blade  Co.,  320 
Yonkers  Ave.,  Yonkers  2,  N.  Y. 

Cryco,  Inc.,  1516  Mission  St.,  South  Pasa¬ 
dena,  Calif. 

Diamond  Tool  Replacements,  Div.  of  Os- 
cap  Mfg.  Co.,  Inc.,  207  W.  Saratoga 
St,  Baltimore  1,  Md. 

Felker  Mfg.  Co.,  1132  Border  Ave.,  Tor-' 
rence,  Calif. 

Finch  Telecommunications,  Inc.,  Passaic, 
N.  J. 

General  Crystals  Corp.,  1775  Foster  Ave., 
Schenectady,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Neb. 

Hunt  &  Sons,  G.  C.,  544  Hanover,  Carlisle, 
Pa. 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  L.  I.,  N.  Y. 

Leuck  Crystal  Laboratory,  245  South  11th 
St,  Lincoln  8,  Nebr. 

Leiman  Bros.,  203  Christie  St.,  Newark  5, 
N.  J. 

Linick  &  Co.,  Leslie  L.,  29  E.  Madison  St, 
Chicago,  III. 

Martindale  Electric  Co.,  617  Edgewater 
Br.,  Cleveland,  Ohio 

Merkle-Korff  Gear  Co.,  213  N.  Morgan 
St,  Chicago  7,  Ill. 

National  Research  Corp.,  Vacuum  Engi¬ 
neering  Div.,  100  Brookline  Ave.,  Bos¬ 
ton  15,  Mass. 

Piezo  Electric  Prods.  Co.,  104  Fifth  Ave., 
Brooklyn  Park,  Baltimore  25,  Md. 

Plastic  Fabricators  Co.,  440  Sansome  St, 
San  Francisco,  Calif. 

Volkel  Bros.  Machine  Works,  1943  W. 
Manchester,  Los  Angeles  44,  Calif. 

Vreeland  Mfg.  Co.,  2020  Southwest  Jeffer¬ 
son  St,  Portland  1,  Oregon 


QUARTZ  CRYSTALS  and  HOLDERS  ■ 

Aireon  Manufacturing  Corp.,  Fairfax  i 
Funston  Rds.,  Kansas  City  15,  I^nsa 
Alden  Products  Co.,  117  North  Main  St 
Brockton  64,  Mass. 

American  Jewels  Coru..  Attleboro.  Mass 
Bassett,  Inc.,  Rex,  500  S.  E.  Second  St 
Fort  Lauderdale,  Fla. 

Bausch  &  Lomb  Optical  Co.,  635  St.  Paul 
St,  Rochester  2,  N.  Y. 

Beaumont  Electric  Supply  Co.,  1304  S.  In¬ 
diana  Ave.,  Chicago,  Ill. 

Bendix  Radio  Div.,  Bendix  Aviation 
Corp.,  Baltimore  4,  Md. 

Bliley  Electric  Co.,  Erie,  Pa. 

Breon  I,aboratories,  607  Ro.se  St.,  MTil- 
liamsport.  Pa. 

Burnett  Radio  Lab.,  Wm.  W.  L,  4gn  \ 
Idaho  St,  San  Diego,  Calif.  '■ 

C.  W.  Mfg.,  3800  Brooklyn  Ave.,  I/js  ■ 
Angeles  33,  Calif. 

Cambridge  Thermionic  Corp.,  445  Con¬ 
cord  Ave.,  Cambridge,  Ma.ss. 
Carlisle  Crystal  Corp.,  132  N.  Hanov-r 
St,  Carlisle,  I’a. 

Collins  Radio  Co.,  855  35th  St,  N.  E, 
Cedar  Rapids,  Iowa 
Commercial  Crystal  Co.,  112  N.  IVabr 
St.,  Lancaster,  Pa. 

Commercial  Equipment  Co.,  14 1C  Mc¬ 
Gee  St,  Kansas  City,  Mo. 
Commercial  Radio  Equip.  Co.,  321  IV. 

Gregory  Blvd.,  Kansas  City  5,  Mo. 
Cryco,  Inc.,  1516  Mission  St,  S.  Pasadena, 
Calif. 

Crystal  Laboratories,  801  W.  Maple  St 
Wichita,  Kan.sas 

Crystal  Products  Co.,  1519  McGee  -St 
Kansas  City  8,  Mo. 

Crystal  Research  Labs.,  Inc.,  29  Allyn 
St,  Hartford,  Conn. 

Dallons  Laboratories,  5066  Santa  Monica 
Blvd.,  Los  Angeles,  Calif. 
Daughetee  Mfg.,  228  N.  Clinton  St,  Chi¬ 
cago,  Ill. 

Diamond  Drill  Carbon  Co.,  63  Park  Row, 
New  York,  N.  Y. 

Dow,  L.  A.,  2208  4th  Ave.,  Seattle,  Wash. 
DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 

Eid.son’s,  1309  N.  Second  St,  Temple, 
T6X3>S 

Electric  Appliances  Inc.,  120  W.  North 
St,  Indianapolis  4,  Ind. 

Electrical  Prod.  Corp.,  950-30th  St,  Oak¬ 
land  8,  Calif. 

Electronic  Ind.  (Ill.),  Sandwich,  Ill. 
Electronic  Ind.  (Iowa),  517  Fourth  Ave., 
S.  PI.,  Cedar  Rapids,  Iowa 
Electronic  Mechanics,  Inc.,  70  Clinoe 
Blvd.,  Clifton,  N.  J. 

Elkay  Radio  Products,  305-309  L.  Wal¬ 
nut  St,  Oglesby,  Ill. 

Etched  Products  (jorp.,  39-01  Queeiu 
Blvd.,  Long  Island  City,  N.  Y. 
Federal  Engineering  Co.,  37  Murray  st. 

New’  York  7,  N.  Y. 

F'ederal  Telephone  and  Radio  Corp.,  5Sl 
Broad  St,  Newark,  N.  J. 
F'elsenthal  &  Sons,  G.,  4122  W.  Grand 
Ave.,  Chicago  51,  III. 

Finch  Telecommunications  Inc.,  Passaic. 

N.  J.  „  _ 

Franklin  Transformer,  65  22nd  Ave.,  N.  t., 
Minneapolis  13,  Minn. 

Frequency  Measuring,  1816  Walnut  ..t 
Kansas  City,  Mo. 

Galvin  Mfg.  Corp.,  4545  W.  Augu.sta  Bl'd- 
Chicago  51,  Ill. 

General  Ceramics  &  Steatite  Corp.,  Keas- 
bey,  N.  J. 

General  Crystal  Corp.,  1775  Foster  at  •. 

Schenectady,  N.  Y.  . 

General  Electric  Co.,  1  River 
Schenectady  5,  N.  Y. 

General  Piezo  Co.,  2614  State  Ave.,  ka 
sas  City,  Kans. 

General  Quartz  Lab.,  Cosmopolitan  am 
Irvington  on  Hudson,  N.  Y. 

General  Radio  Co.,  275  Massachuseu- 
Ave.,  Cambridge  39,  Mass. 

Gibbs  &  Co.,  Thomas  B.,  Div.  of  Geo^f 
W.  Borg  Corp.,  814  Michigan  tc. 
Delavan,  Wis.  ^ 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Neb.  . 

Haryey  Radio  Labs.,  Inc.,  447  Conce 
Ave.,  Cambridge,  Mass. 

Hatcher  &  Fisk,  125  Kansas  Ave., 
peka,  Kan.  ,  „ 

Hearing  Aid  Lab.,  1404  Franklin 
Michigan  City,  Ind. 

Henney  Motor  Co.,  Gentleman  Proou 
Div.,  Freeport,  Ill. 
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H»nrv  MfK.  Co.,  10860  Santa  Monica 
Blvd.,  1-os  Angeles  25,  Calif. 

Hieeins  Industries,  Inc.,  2221  Warwick 
Ave.,  .Santa  Monica,  Calif. 

Hioower  Crystal  Co.,  2033  W.  Charles¬ 
ton  St.,  Chicago,  Ill. 

Hoffman  Co.,  P.  R.,  321  Cherry  St.,  Car¬ 
lisle,  Pa. 

Hollister  Crystal  Co.,  Boulder,  Colo. 

Howard  Mfg.  Co.,  15  Fourth  SL,  Council 
Bluffs,  Iowa 

Hunt  &  Sons,  G.  C.,  544  Hanover,  Car¬ 
lisle,  Pa. 

insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Jrfferson  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  Bong  Island,  N.  Y. 

Jefferson  Travis  Radio  Mfg.  Corp.,  245 
Ea.st  23rd  St.,  New  York  10,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Calif. 

Hemlite  Laboratories,  1809  N.  Ashland 
Ave.,  Chicago,  Ill. 

Keystone  Piezo  Co.,  2143  W,  Liberty  Ave., 

’  Pittsburgh  16,  Pa. 

Knights  Co.,  James,  131  S.  Wells  St., 
Sandwich,  Ill. 

Lenoxite  Div.,  Lenox,  Inc.,  65  Prince  St., 
Trenton,  N.  J. 

licuck  Crystal  Laboratory,  245  S.  11th 
St.,  Lincoln,  Neb. 

Link,  Fred  M.,  125  W.  17th  St.,  New 
York,  N.  Y. 

Maico  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

Majestic  Radio  &  Television  Corp.,  2600 
W.  50th  St.,  Chicago,  III. 

.Meek  Industries,  John,  Liberty  St.,  Ply¬ 
mouth,  Ind. 

Mica  Products  Mfg.  Co.,  69  Wooster  St., 
New  York,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St,  Malden,  Mass. 

Miller,  August  E.,  9226  Hudson  Blvd., 
North  Bergen,  N.  J. 

Monitor  Piezo  Products  Co.,  815  Fremont 
St,  South  Pasadena,  Cal. 

.National  Co.,  61  Sherman  St.,  Malden  48, 
Mass. 

Xatlonal  Electronic  Mfg.  Corp.,  22-78 
Steinway  St.,  Long  Island  City  5,  N.  Y. 
■National  .Scientific  Products  Co..  5013  N. 

Kedzie  Ave.,  Chicago  25,  Ill. 

North  American  Philips  Co.,  Inc.,  100  E. 

42nd  .St,  New  York  17,  N.  Y. 

^•fruah,  Inc.,  William  B.,  33  W.  60th  St, 
New  York,  N.  Y. 

Pacific  Clay  Products  Co.,  306  West  Ave- 
„  nue  26.  Los  Angeles  31,  Calif. 

Pacific  Radio  Crystal  Co.,  1035  Post  St, 
.San  Francisco,  Cal. 

Pan-Electronics  Laboratories,  Inc.,  498 
Spring  .St.,  N.  W.,  Atlanta.  Ga. 

Parisian  .Novelty  Co.,  3510  S.  Western 
Ave.  Ch.icago  9,  Ill. 

roteraen  Radio  Co.,  2800  W.  Broadway, 
Council  Bluffs,  Iowa 

Phileo  Corp.,  Tioga  &  C  Sts.,  Phlladel- 
Phia  34,  Pa. 

llezo  Electric  Products  Co.,  104  Fifth 
Ave.,  Brooklyn  Park,  Baltimore  25, 
Mq. 

Precision  Piezo  Service,  427  Mayflower 
nt.  Baton  Rouge,  La. 
i^remier  Crystal  Labs.,  Inc.,  63  Park 
Row,  New  York,  N.  Y. 

1513  Oak  St,  Kan.sas 

.  f^lty.  Mo. 

P'’.o'lucts  Co.  of  New  York,  304 
B  rP- St.,  New  York,  N.  Y. 

-  1250  Highland  St.. 

B  0  Mass. 

Co-.  Inc..  632  Grant  St. 
Pa. 

.adio  Corp.  of  America,  RCA  Victor  Dlv., 
.Camden,  N.  J. 

Specialty  Mfg.  Co.,  403  N.  W. 
’  Portland,  Oregon 
VM  Sound  Lab.,  Inc.,  62  W. 

York,  N.  Y. 

Co.  Ltd.,  2101  Bryant  St.,  San 
Res.  1®-  Calif. 

r^o^27”i’li^^^^  ’  Chl- 

•'i<ientmc  Radio  Products  Co.,  738  W. 
Seientifl?**  Council  Bluffs,  Iowa 

a.  Radio  Service,  4301  Sheridan 
Sentry"  ^^rk.  Md. 

t?-  Q.ielal  Co.,  206  S.  W.  Washing- 
Pp'-l'and  4.  Ore. 

Av»  ^^li^otronlcs  Co.,  1201  Flushing 
ment  ^  N-  Y.  (test  equlp- 

Co-  10  Parker  Ave.  W., 
SiDo-p^l*  Orange,  N.  J. 


W.  47th  St, 


Smith  Lab.,  M.  L.,  16  Field  St,  Kane, 
Pa. 


Somerset  I-aboratories,  306  Valleybrook 
Ave.,  Lyndhurst,  N.  J. 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaaa,  Brooklyn  1,  N.  Y. 

Standard  Coil  Products  Co.,  2329  N. 
I’ulaski  Rd.,  Chicago  18,  Ill. 

Standard  Piezo  Co.,  Woolworth  Bldg., 

standard  Plastics,  1548  S.  Robertson 
Blvd.,  Los  Angeles  35,  Calif. 

Telephonies  Corp.,  350  West  31st  St., 
New  York,  N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Union  Piezo  Corp.,  701  McCarter  Highway, 
New’ark,  N.  J. 

Universal  Television  System,  112  W.  18th 
St.,  Kansas  City  8,  Mo. 

Valpey  Crystals,  Highland  St.,  Holllston, 


Mass. 


Wallace  Mfg.  Co.,  Wm.  T.,  Chill  &  Madi¬ 
son  Aves.,  Peru,  Indiana 

Wellman  Mfg.  Go.,  7122  Melrose  Ave., 
Los  Angeles  46,  Calif. 

Western  Electric  Co.,  120  Broadway,  New 
York  5,  N.  Y. 

Wilcox  Elec.  Co.,  1400  Chestnut  St,  Kan¬ 
sas  City,  Mo. 

Wynne  Precision  Co.,  114%  N.  Hill  St., 
Griffin,  Ga. 


ROCHELLE  SALT  CRYSTALS 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 
Tibbetts  Laboratories,  Camden,  Maine 
Western  Electric  Co.  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 


Cutting  Heads _ 

see  Keeordern,  Sound 


Dial  Lights. 

see  Lights 


Dials _ 

see  also  Knobs,  Pointers 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway.  S.,  Mt.  Vernon, 
N.  Y. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette 
St,  New  York  13,  N.  Y. 

Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  Y. 

B.  &  C.  Insulation  I'roducts,  Inc.,  261 
Fifth  Ave.,  New  York  16,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bastian  Bro.s.  Co.,  1600  N.  Clinton  Ave., 
Rochester,  N.  Y. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Cardy-Lundmark,  1801  West  Bryon  St., 
Chicago  13,  Ill. 

Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  Ill. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

Dearborn  Gla.ss  Co.,  2414  W.  21st  St., 
Chicago,  Ill. 

Eastern  Etching  &  Mfg.  Co.,  Chicopee, 
Mass. 

Emeloid  Co.,  291  I-aurel  Ave.,  Arlington, 
N.  J. 

Erie  Resistor  Corp.,  644  W.  12th  St., 
Erie,  Pa. 

Etched  Products  Corp.,  39-01  Queens 
Blvd.,  Long  Island  City,  N.  Y. 

Fel.senthal  &  Sons,  G.,  4122  W.  Grand 
Ave.,  Chicago  51,  Ill. 

Finch  Telecommunications,  Inc.,  Passaic, 
N.  J. 

Flock  Process  Co..  53  W.  3l8t  St.,  New 
York  10,  N.  Y.  (Also,  3  (Quincy  St., 
Norwalk,  Conn.) 

General  Electric  Co.,  S<-heneota<ly  5,  N.  Y. 

General  Radio  Co.,  275  .Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St.,  Chi¬ 
cago,  III. 

Grammes  &  Sons,  Inc.,  L.  F.,  389  Union 
St.,  Allentown  2,  Pa. 


Hopp  Press,  Inc.,  460  W.  34ih  St,  New 
York,  N.  Y. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Kurz-Kasch  Co.,  1415  So.  Broadway,  Day- 
ton  1,  Ohio 

Long  Island  Engraving  Co.,  19  West  21st 
St,  New  York  10,  N.  Y. 

Mclnerney  Plastic  Co.,  655  Godfrey  Ave., 
S.  W.,  Grand  Rapids  1,  Michigan 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Millen  Mfg.  Co.,  James,  160  Exchange 
St,  Malden,  Mass. 

National  Co.,  61  Sherman  St.,  Malden, 
48,  Mass. 

New  England  Etching  &  Plating  Co.,  25 
Spring  St,  Holyoke,  Mass. 

New  England  Radiocr afters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mass. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago  9,  Ill. 

Plastic  Fabricators  Co.,  440  Sansome 
St,  San  Francisco  11,  Calif. 

Premier  Metal  Etching  Co.,  21-03  44th 
Ave.,  Long  Island  City,  N.  Y. 

Printloid,  Inc.,  95  Mercer  St,  New  York, 
N.  Y. 

Richardson  Co.,  Melrose  Park,  Ill. 

Screenmakers,  64  Fulton  St,  New  York  1, 
N.  Y. 

Silk  Screen  Supplies,  Inc.,  33  Lafayette 
Ave.,  Brooklyn,  N.  Y. 

Slllcocks-Millcr  Co.,  10  Parker  Ave.,  W. 
South  Orange,  N.  J. 

Technical  Radio  Co.,  275  Ninth  St,  San 
Francisco,  Calif. 

Waterbury  Button  Co.,  835  S.  Main  St, 
Waterbury,  Conn. 

Worcester  Moulded  Plastics  Co.,  8  Graf¬ 
ton  St.,  Worcester  8,  Mass. 


Direction  Finders - 

see  Kadio  Compass  Receivers 


Discs _ 

BLANK  RECORDING  DISCS 

Advance  Recording  Products  Co.,  36-12 
34th  St,  Long  Island  City,  N.  Y. 

Allied  Recording  Products  Co.,  21-09  43d 
Ave.,  Long  Island  City  1,  N.  Y. 

Audio  Devices,  Inc.,  444  Madi.son  Ave., 
New  York  22,  N.  Y. 

Bakellte  Corp.,  30  East  42nd  St,  New 
York  17,  N,  Y. 

Dearborn  (Jlass  Co.,  2414  W.  21st  St, 
Chicago,  Ill. 

Duotone  Co.,  799  Broadway,  New  York, 
N.  Y. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Federal  Recorder,  Elkhart,  Ind. 

Galvin  Mfg.  Corp.,  4545  W.  Augusta 
Blvd.,  Chicago  51,  Ill. 

General  Electric  Co.,  Schenectady  5,  .V.  Y. 

G«)uld-Moody  Co.,  395  Broadway,  New 
York,  N.  Y. 

Gray  Mfg.  Co.,  16-30  Arbor  St,  Hartford, 
Conn. 

Home  Recording  Co.,  9  E.  19th  St.,  -New 
York,  N.  Y. 

Howard  Radio  Co.,  1735  Belmont  Ave., 
Chicago  13,  Ill. 

Memovox,  Inc.,  9242  Beverly  Blvd.,  Bev¬ 
erly  Hilts,  Calif. 

Mirror  Record  Corp.,  58  W.  25th  St.,  New 
York,  N.  Y. 

Presto  Recording  Corp.,  242  W.  55th  St, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Rieber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Sound  Devices  Co.,  160  East  116th  St., 
New  York  20.  N.  Y. 

SoundScriber  Corp.,  The,  82  Audubon  St., 
New  Haven  1 1,  Conn. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.  New  York.  N.  Y. 

Talking  Devices  Co.,  4447  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wilcox  Ga.v  Corp.,  Charlotte,  Mich. 

Zephyr  Products  Corp.,  160  E.  116th  St, 
New  York  29,  N.  Y. 
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Discs,  Rectiiier. 

■ee  Kectiflera 


Dividers _ 

VOLTAGE  DIVIDERS 

•ee  Besiators,  Wire  Wound 


Drafting  Equipment _ 

Alteneder  Co.,  Theo.,  1217  Spring  Garden 
St.,  Philadelphia  23,  Pa. 

American  Pencil  Co.,  500  Willow  Ave., 
Hoboken,  N.  J. 

American  Photocopy  Equipment  Co.,  2849 
N.  Clark  St.,  Chicago,  111. 

Arkwright  Finishing  Co.,  Turks  Head 
Bldg.,  Providence,  R.  I. 

Bruning  Co.,  Inc.,  Charles,  4700  Mont¬ 
rose  Ave.,  Chicago  41,  Ill. 

Cardinell  Corp.,  Montclair,  N.  J. 

Carter’s  Ink  Co.,  Cambridge,  Mass. 

Dletzgen  Co.,  Eugene,  2425  Sheffield  Ave., 
Chicago,  111. 

Dixon  Crucible  Co.,  Joseph,  Jersey  City, 
N.  J, 

Eagle  Pencil  Co.,  703  East  13th  St, 
New  York,  N.  Y. 

Eberhard  Faber  Pencil  Co.,  37  Greenpolnt 
Ave.,  Brooklyn  22,  N.  Y. 

Eclipse  Moulded  Products  Co.,  6151  North 
32nd  St,  Milwaukee  9,  Wise. 

Emmert  Mfg.  Co.,  Waynesboro,  Pa. 

Eraser  Co.,  231  W.  Water  St,  Syracuse  2, 
N.  Y. 

Faber,  Inc.,  A.  W.,  41  Dickerson  St,  New¬ 
ark  4,  N.  J. 

General  Pencil  Co.,  67  Fleet  St,  Jersey 
City,  N.  J. 

Gold  Shield  Products  Co.,  25  W.  Broad¬ 
way,  New  York  7,  N.  Y. 

Higgins  Ink  Co.,  Inc.,  271  Ninth  St, 
Brooklyn  15,  N.  Y.  (Drafting  inks) 

Holliston  Mills,  Inc.,  Norwood,  Mass. 

Hunter  Electro  Copyist,  Inc.,  430  S.  War¬ 
ren  St,  Syracuse,  N.  Y. 

Keuffel  &  Esser  Co.,  300  Adams  St,  Hobo¬ 
ken,  N.  J. 

Koh-I-Noor  Pencil  Co.,  Bloomsbury,  N.  J. 

Ozalld  Div.,  General  Aniline  &  Film  Corp., 
770  Ansco  Rd.,  Johnson  City,  N.  Y. 

Paragon-Revolute  Corp.,  97  South  Ave., 
Rochester  4,  N.  Y. 

Pease  Company,  C.  F.,  2601  W.  Irving 
Park  Rd.,  Chicago  18,  Ill. 

Phot^  Reproducing  Eqpt  Co.,  Chatham, 

Plastic  Fabricators  Co.,  440  Sansome  St, 
San  Francisco  11,  Calif. 

Post  Co.,  Frederick,  3650  Avondale  Ave., 
Chicago  90,  Ill. 

Reliance  Devices  Co.,  Inc.,  30  Irving  Place, 
New  York  3,  N,  Y. 

Staedtler,  J.  S.,  Inc.,  63-55  Worth  St,  N6w 
York,  N.  Y. 

Starrett  Co.,  L.  S.,  165  Crescent  St.,  Athol, 
Mass. 

Technical  Products  Co.,  158  Madison  at 
Third  St,  Memphis,  Tenn. 

United  States  Blue  Print  Paper  Co.,  207  S. 
Wabash  Ave.,  Chicago,  Ill. 

Universal  Drafting  Machine  Co.,  1426  W. 
Third  St,  Cleveland  13,  Ohio 

Weber  Co.,  F.,  1220  Buttonwood  St,  Phila¬ 
delphia  23,  Pa. 

White  Co.,  David,  315  Court  St,  Mil- 
T^iSC 

Wickes  Bros.,  515  N.  Washington  St., 
Saginaw,  Mich. 

Williams,  Brown  &  Earle,  Inc.,  918  Chest¬ 
nut  St,  Philadelphia,  Pa. 


Dynamotors. 

see  Generators 


Enamels _ 

see  Finishes 


Equalizers. 

see  Filters 


D.I4 


Escutcheons _ 

see  also  Dials,  Scales 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

American  Emblem  Co.,  Utica,  N.  Y. 

American  Radio  Hardware  Co.,  Inc.,  162 
MacQuesten  Pkway.  S.,  Mt.  Vernon, 
N.  Y. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette 
St,  New  York  13,  N.  Y. 

Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  Y. 

B.  &  C.  Insulation  Products  Inc.,  261  Fifth 
Ave.,  New  York  16,  N.  Y. 

Bastian  Bros.  Co.,  1600  N.  Clinton  Ave., 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Continental-Diamond  Fibre  Co.,  16  Chapel 
St,  Newark,  Del. 

Cronaine,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  Ill. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

Eastern  Etching  &  Mfg.  Co.,  Chicopee, 
Mass. 

Emeloid  Co.,  Inc.,  291  Laurel  Ave.,  Arling¬ 
ton,  N.  J. 

Erie  Resistor  Corp.,  644  W.  12  St,  Erie, 
Pa. 

Etched  Products  Corp.,  39-01  Queens 
Blvd.,  Long  Island  Cltj\  N.  Y. 

Farley  &  Loetscher  Mfg.  CJo.,  Dubuque, 
Iowa 

Felsenthal  &  Sons,  G.,  4122  W.  Grand 
Ave.,  Chicago  51,  Ill. 

Flock  Process  Co.,  53  W.  21st  St,  New 
York  10,  N.  Y.  (Al.so,  3  Quincy  St, 
Norwalk,  Conn.) 

Gemlold  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst,  N.  Y. 

General  Electric  Co.,  Plastics  Div.,  1  Plas¬ 
tics  Ave.,  Pittsfield,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Grammes  &  Sons,  Inc.,  L.  F.,  389  Union 
St.,  Allentown  2,  Pa. 

Hopp  I’ress,  Inc.,  460  West  34th  St,  New 
York,  N.  Y. 

Insuline  Corp.  of  America,  36-02  36th 
Ave.,  Long  Island  City,  N.  Y. 

Long  Island  Engraving  Co.,  19  West 
21st  St„  New  York  10,  N.  Y. 

Meyercord  (jo.,  5323  W.  Lake  St,  Chicago, 
44,  Ill. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

New  England  Etching  &  Plating  Co.,  25 
Spring  St.,  Holyoke,  Mass. 

New  England  Radlocrafters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mass. 

Panelyte  Div.,  St  Regis  Paper  Co.,  230 
Park  Ave.,  New  York,  N.  Y. 

Photox  Silk  Screen  Supply  Co.,  30  Irving 
Place,  New  York  3,  N.  Y. 

Plastic  Fabricators  Co.,  440  Sansome  St, 
San  Francisco  11,  Calif. 

Plastic  Manufacturers,  Inc.,  Stamford, 
Conn. 

Premier  Metal  Etching  Co.,  21-03  44th 
Ave.,  Long  Island  City,  N.  Y. 

Scovlll  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn. 

Screenmakers,  64  Fulton  St.,  New  York  1, 
N.  Y. 

Slllcocks-Mlller  Co.,  10  Parker  Ave.  W., 
South  Orange,  N.  J. 

Spaulding  Fibre  Co.,  Inc.,  310  Wheeler  St, 
Tonawanda,  N.  Y. 

Stamford  Metal  Specialty  Co.,  428  Broad¬ 
way,  New  York  13,  N.  Y. 

Syracuse  Ornamental  Co.,  581  So.  Clinton 
St,  Syracuse,  N.  Y. 

Unlted-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mass. 

Victory  Mfg.  Co.,  1722  W.  Arcade  PI., 
Chicago  12,  Ill. 

Waters  Conley  Co.,  501  First  St.  N.  W., 
Rochester,  Minn. 


Gilfillan  Bros.,  Inc.,  1815  Venice  Blvl 
Los  Angeles,  Calif. 

Halllcrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago  16,  Ill. 

Megard  Corp.,  1601  S.  Burlington  St,  Loi 
Angeles,  Calif. 

Press  Wireless,  Inc.,  1475  Broadway.  New 
York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div 
Camden,  N.  J.  ' 

Record -O-Vox,  Inc.,  721  N.  Martel  Ave 
Hollywood  46,  Calif. 

United  States  Television  Mfg.  Corp.,  10| 
Seventh  Ave.,  New  York,  N.  Y. 

Wilcox  Gay  Corp.,  Charlottle,  Mich. 

Fasteners  &  Fastening 
Devices _ _ 


Adel  Precision  Products  Corp.,  Burbank, 
Calif. 

An-cor-lox  Div.,  Laminated  Shim  Co.,  Int, 
Union  St,  Glenbrook,  Conn. 

Automatic  Nut  Co.,  Inc.,  Lebanon,  Pa. 

Boots  Aircraft  Nut  Corp.,  New  Canaan, 
Conn. 

Camloc  Fastener  Corp.,  420  Lexingtor, 
Ave.,  New  York  17,  N.  Y. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Columbia  Nut  &  Bolt  Co.,  945  Main  SL, 
Bridgeport,  Conn. 

Dzus  Fasteners  Co.,  Inc.,  Box  C05,  Baby¬ 
lon,  Long  Island,  N.  Y. 

Elastic  Stop  Nut  Corp.  of  America,  2371 
Vauxhall  Rd.,  Union,  N.  J. 

Federal  Screw  Products  Co.,  224  W. 
Huron  St,  Chicago  10,  III. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Hartford  Machine  Screw  Co.,  Hartford, 
Conn.  „ 

Industrial  Screw  &  Supply  Co.,  713  w. 
Lake  St,  Chicago  6,  Ill. 

Lamson  &  Sessions  Co.,  1971  West  85th 
St,  Cleveland,  Ohio 

Manufacturers  Screw  Products,  270  W. 
Hubbard  St,  Chicago,  Ill. 

National  Screw  &  Mfg.  Co.,  2440  E.  75th 
St.,  Cleveland  4,  Ohio 

Palnut  Co.,  Inc.,  77  Cordier  St,  Irvington 
11.  N.  J.  „  ^  T, 

Pittsburgh  Screw  &  Bolt  Corp.,  P.  0.  Boi 
1708,  Pittsburgh,  Pa. 

Russell,  Burdsall  &  Ward  Bolt  &  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 

Scovlll  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn.  u  v 

Security  Locknut  Corp.,  630  S.  Wabash 
Ave.,  Chicago  5,  Ill. 

Simmons  Machine  Tool  Corp.,  Fastener 
Div.,  Albany  1,  N.  Y. 

Standard  Locknut  &  Lockwasher,  li^. 
33-35  West  St  Clair  St,  Indianapoltt, 

Standard  Pressed  Steel  Co.,  Jenklntown. 
Pa 

Thomas  &  Betts  Co.,  Inc.,  36  Butler  St, 
Elizabeth  1,  N.  J.  ^tt  wnh. 

Thompson-Bremer  &  Co.,  1640  W.  Hud 
bard  St,  Chicago,  Ill. 

Tinnerman  Products,  Inc.,  2106  Fulton 
Rd.,  Cleveland  13,  Ohio  . 

Union  'Aircraft  Products  Corp.,  380  Secono 
Ave.,  New  York,  N.  Y. 

Unlted-Carr  Fastener  Corp.,  31  Ames  ot. 
Cambridge  42,  Mass. 


Fibre. 


see  Insulation 

Filter  Chokes. 


see  Chokes,  Power  t  Audio 


Filters. 


F  acsimile _ 

Alden  Products  Co.,  117  N.  Main  St., 
Brockton  64,  Mass. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St,  New 
York,  N.  Y. 

Engineering  Laboratories,  Inc.,  602  E. 

Fourth  St,  Tulsa  3,  Okla. 

Finch  Telecommunications,  Inc.,  Passaic, 
N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 


ELECTRIC  WAVE  SECTION  FILTEBS 

Lmerlcan  Transformer  Co.,  178  Emnw" 
St,  Newark,  N.  J.  „  «»,«oraT 

Amplifier  Co.  of  America,  396  Broad 
New  York,  N.  Y.  . 

kudio  Development  Co.,  2833  13tn 
S.,  Minneapolis  7,  Minn. 

3ausch  &  Lomb  Optical  Co.,  635  »i- 


St,  Rochester  2,  N.  Y 


ou,  x\uciic»tt:i  AN,  .  lltM 

endix  Aviation  Corp.,  Pacific  DiVy  ^ 
Sherman  Way.  North  HoUy^ 


Sherman 

flallf. 
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BECIMMI!  aid  AlUED  PRODUCTS 


B«st  Mfg.  Co.,  Inc.,  1200  Grove  St.,  Irving¬ 
ton  1,  N.  J. 

niicaco  Transformer  Div.,  Essex  Wire 
Corp.,  3501  W.  Addison  St.,  Chicago 
18,  Ill. 

Electronic  Engineering  Co.,  3223  West 
Armitage  Ave.,  Chicago,  Ill. 

Electronic  Transformer  Co^  207  West 
25th  St,  New  York,  N.  Y. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y, 

Foster  Co.,  A.  P.,  719  Wyoming  Ave., 
lackland  15,  Ohio 

Freed  Transformer  Co.,  72  Spring  St, 
New  York  12,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
[leneral  Radio  Co.,  275  Massachusetts  Ave., 
Cambridge  39,  Mass. 

Hollywood  Transformer  Co.,  645  N.  Mar¬ 
tel  Ave.,  Los  Angeles  36,  Calif, 
ntemational  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N,  Y. 

Eenyon  Transformer  Co.,  840  Barry  St, 
New  York  59,  N.  Y. 

Eavole  Laboratories,  Morganville,  N.  J. 
Northern  Communications  Mfg.  Co.,  210 
East  40th  St.,  New  York,  N.  Y. 
ilchardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

S-W  Inductor  Co.,  1056  N.  Wood  St., 
Chicago,  Ill. 

Tedino-Scientific  Co.,  901  Nepperhan  Ave., 
Yonkers  3,.  N.  Y. 

Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St, 
Chicago,  III. 

Transformer  Products,  Inc.,  143  W.  51st 
St,  New  York,  N.  Y. 

United  Transformer  Corp.,  150  Varick  St, 
New  York  13,  N.  Y. 

EQUALIZER  FILTERS 

Airdesign  &  Fabrication,  Inc.,  241  Fair- 
field  Ave.,  Upper  Darby,  Pa. 

Altec  Lansing  Corp.,  1680  N.  Vine  St, 
Los  Angeles  28,  Calif. 

American  Transformer  Co.,  178  Emmett 
St,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Audio  Development  Co.,  2833  13th  Ave.  S., 
Minneapolis  7,  Minn. 

Audio  Tone  Oscillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

haven  Co.,  191  Central  Ave.,  Newark  4, 

N.  J. 

Electronic  Engineering  Co.,  3223  West 
LI  "™lfage  Ave.,  Chicago,  Ill. 

Elechonic  Transformer  Co.,  207  West 
25th  St.,  New  York,  N.  Y. 

Electric  Inc.,  30  Rockefeller 
„  Plaza,  New  York  20,  N.  Y. 
freed  Transformer  Co.,  72  Spring  St, 
Nw  York  12.  N.  Y. 

'^^®yRadio  Co.,  220  Hampshire  St,  Quin- 

Hollywood  Transformer  Co.,  645  N.  Martel 

Angeles  36,  Calif. 

international  Transformer  Co.,  396  Broad- 
L.,„  way.  New  York,  N.  Y. 

•venyon  Transformer  Co.,  840  Barry  St, 
N.  Y. 

gwa  Corp.,  1601  S.  Burlington  St.,  Los 
v.„  Angeles  6,  Calif. 

•'orthern  Communications  Mfg.  Co.,  210 
PrMi^D  New  York,  N.  Y. 

Corp.,  242  W.  55th  St, 
N.  Y. 

P'^’ank,  11916  W,  Pico  Blvd., 
S.w  T  Aa^eles  34,  Calif. 

‘  Chw 1056  N.  Wood  St, 
i(i«  ''"'cago.  Ill. 

Co.,  Inc.,  Mark,  188  West 
York,  N.  Y. 

Tna.  Mfg.  Div.,  Maguire 

500  W.  Huron  St., 

Tran^'^^ago  10,  Ill. 

Products,  Inc,,  143  W.  51st 

York,  N.  Y. 

Corp.,  160  Varick  St.. 
Utah  o*  York  13,  N  Y 

I’JV.'lucts  Co.,  820  Orleans  St, 

bu?gh“  >  East  Pitts- 

NOISE  FILTERS 

Belleville  Ave.,  New 

Mass. 

p^ILj®*evislon  &  Radio  Co.,  300  East 
,  New  York  Broadway, 


Automatic  Mfg.  Co.,  900  Passaic  Ave., 
E.  Newark,  N.  J. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bendix  Aviation  Corp.,  Pacific  Div.,  11600 
Sherman  Way,  North  Hollywood, 
Calif. 

Birnbach  Radio  Co.,  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 

Cornell-Dubilier  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Electronic  Transformer  Co.,  207  West  25th 
St,  New  York,  N.  Y. 

Erie  Resistor  Corp.,  644  West  12th  St, 
Erie,  Pa. 

Fast  &  Co.,  John  E.,  3101  N.  Pulaski  Rd., 
Chicago  41,  Ill. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Freed  Radio  Corp.,  200  Hudson  St.,  New 
York,  N.  Y. 

Freed  Transformer  Co.,  72  Spring  St, 
New  York  12,  N.  Y. 

General  Winding  Co.,  420  West  45th  St, 
New  York,  N.  Y. 

Glrard-Hopkins,  1000  40th  Ave.,  Oakland 
1,  Cal. 

Halldorson  Company,  The,  4500  Ravens- 
wood  Ave.,  Chicago  28,  Ill. 

Industrial  Condenser  Corp.,  3243  North 
California  Ave.,  Chicago  18,  Ill. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kenyon  Transformer  Co.,  840  Barry  St., 
New  York  59,  N.  Y. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Measurements  Corp.,  Boonton,  N.  J. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Miller  Co.,  J.  W.,  5917  S.  Main  St,  Los 
Angeles,  Calif. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Potter  Co.,  1950  Sheridan  Rd.,  North  Chi¬ 
cago,  III. 

Presto  Recording  Corp.,  242  West  56th 
St.,  New  York,  N.  Y. 

Rlchardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

S-W  Inductor  Co.,  1056  N.  Wood  St, 
Chicago,  Ill. 

Solar  Mfg.  Corp.,  285  Madison  Ave.,  New 
York  17,  N.  Y. 

Sprague  Electric  Co.,  189  Beaver  St, 
North  Adams,  Mass. 

Technical  Appliance  Corp.,  516  W.  34th 
St,  New  York  1,  N.  Y. 

U.  S.  Television  Mfg.  Corp.,  106  Seventh 
Ave.,  New  York  11,  N.  Y. 

United  Transformer  Corp.,  150  Varick  St., 
New  York  13,  N.  Y. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Whisk  Laboratories,  87  Malden  Lane,  New 
York  7,  N.  Y. 


Finders,  Direction _ 

see  Radio  Compass  Receivers 


Finishes. 


INSULATING  ENAMELS 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

Bakelite  Corp.,  30  B.  42nd  St,  New  York 

17,  N.  Y. 

Day  &  Co.,  James  B.,  1872  Clybourn  Ave., 
Chicago  14,  Ill. 

Dolph  Co.,  John  C.,  1060  Broad  St.,  New¬ 
ark,  N.  J. 

Du  Pont  de  'Nemours  &  Co.,  Inc.,  E.  L, 
Wilmington  98,  Del. 

Electric  Service  Manufacturing  Co.,  17th 
&  Cambria  Sts.,  Philadelphia  32,  Pa. 
Franklin  Paint  &  Varnish  Co.,  Benjamin, 
4820  Langdon  St,  Philadelphia  24,  Pa. 
General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

International  Products  Corp.,  Baltimore 

18,  Md. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argryle  Terrace,  Irvington  11,  N.  J. 


Lilly  Varnish  Co.,  670  S.  California  St, 
Indianapolis,  Ind. 

Lowe  Bros.  Co.,  436  E.  Third  St,  Dayton, 
Ohio 

Maas  &  Waldsteln  Co.,  438  Riverside  Ave., 
Newark,  N.  J. 

Murphy  Finishes  Corp.,  224  McWhorter 
St,  Newark  1,  N.  J. 

New  Wrinkle,  Inc.,  314  W.  First  St, 
Dayton  2,  Ohio 

Pratt  &  Lambert,  Inc.,  75  Tonawanda  St, 
Buffalo  17,  N.  Y. 

Roxalin  Flexible  Finishes,  Inc.,  800  Mag¬ 
nolia  Ave.,  Elizabeth,  F,  N.  J. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Standard  Varnish  Works,  2600  Richmond 
Terrace,  Staten  Island  3,  N.  Y, 

Watson-Standard  Co.,  225  Galveston  St, 
Pittsburgh,  I’a. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Zapon  Div.,  Atlas  Powder  Co.,  Ludlow 
St,  Stamford,  Conn. 


INSULATING  VARNISH 


Aluminum  Finishing  Corp.,  1119  E.  22nd 
St,  Indianapolis,  Ind. 

American  Phenolic  Corp.,  1830  S.  64th 
Ave.,  Chicago  50,  Ill. 

American  Products  Mfg.  Co.,  8127  Olean¬ 
der  St,  New  Orleans,  I>a. 

Arco  Co.,  7301  Bessemer  Ave.,  Cleveland, 
4,  Ohio 

B  &  C  Insulation  I’roducts,  Inc.,  261  Fifth 
Ave.,  New  York  16,  N.  Y. 

Bakelite  Corp.,  30  E.  42d  St,  New  York 
17,  N.  Y. 

Communication  Parts,  1101  N.  Paulina  St., 
Chicago  22,  Ill. 

Day  &  Co.,  James  B.,  1872  Clybourn  Ave., 
Chicago  14,  III. 

Dolph  Co.,  John  C.,  1060  Broad  St,  New- 

Dow  Corning  Corp.,  Box  592,  Midland, 
Mich.  ^  , 

Du  Pont  de  Nemours  &  Co.,  Inc.,  E.  I., 
Wilmington  98,  Del. 

Durez  Plastics  &  Chemicals,  Inc.,  1922 
Walck  Road,  North  Tonawanda,  N.  Y. 

Electric  Service  Manufacturing  Co.,  17th 
&  Cambria  Sts.,  Philadelphia  32,  Pa. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Pittsfield,  Mass. 

George  Co.,  P.  D.,  5200  N.  Second  St, 
St.  Louis,  Mo. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Haynes  Laboratories,  Inc.,  C.  W.,  61 

Chandler  St,  Springfield,  Mass. 

Hilo  Varnl.sh  Corp.,  42  Stewart  Ave., 
Brooklyn,  N.  Y. 

Insl-X  Co.,  Inc.,  857  Meeker  Ave.,  Brook¬ 
lyn.  N.  Y.  ^  ^ 

Insulation  Manufacturers  Corp.,  565  W, 
Washington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10  Ar- 
gyle  Terrace,  Irvington  11,  N.  J. 

Jones-Dabney  Co.,  Smith  &  Proback  Sts., 
Louisville,  Ky.  _  , 

Lastik  Products  (’o.,  Keenan  Bldg.,  Pitts¬ 
burgh,  I’a. 

Lilly  Varnish  Co.,  670  S.  California  St, 
Indianapolis,  Ind. 

Lowe  Brothers  Co.,  436  E,  Third  St.,  Day- 
ton,  Ohio 

Maas  &  WaldsLin  Co.,  438  Riverside  Ave., 
Newark,  N.  J. 

Makalot  Corp.,  262  Washington  St,  Bos- 


Marblette  Corp.,  37-21-30th  St,  Long 
Island  City  1,  N.  Y. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mitchell-Rand  Insulation  Co.,  Inc.,  51  Mur¬ 
ray  St.,  New  York  7,  N.  Y. 

Murphy  Finishes  Corp.,  224  McWhorter 
St.,  Newark  1,  N.  J. 

New  Wrinkle,  Inc.,  314  W.  First  St,  Day- 


ton  2,  Ohio 

Pratt  &  Lambert,  Inc.,  76  Tonawanda  St, 
Buffalo  17,  N.  Y. 

Production  Engrg.  Corp.,  666  Van  Houten 
Ave.,  Clifton,  N.  J.  (Service) 

Robertson  Chemical  Co.,  9808  Meech  Ave., 
(Cleveland,  Ohio 

Roxalin  Flexible  Finishes  Inc.,  800  Mag¬ 
nolia  Ave.,  Elizabeth,  F,  N.  J. 

Schott  Co.  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Standard  Insulation  Co.,  74  Paterson  Ave., 
East  Rutherford,  N.  J. 

Standard  Varnish  Works,  2600  Richmond 
Terrace,  Staten  Island  3,  N.  Y. 

Sterling  Varnish  Co.,  Haysvllle,  Pa. 


^^RONICS  —  Novemier  1945 


D-15 


1945-1946  DRECTimy  o| 


Watson-Standard  Co.,  225  (lalveston  St., 
Pittsburgh,  Pa. 

Westlnghouse  Electric  Corp.,  East  Pitt.s- 
burgh.  Pa. 

Wipe-On  Corp.,  105  Hudson  St.,  New 
York  13,  N.  Y. 

Zapon  DIv.,  Atlas  Powder  Co.,  Ludlow  St, 
Stamford,  Conn. 


LACQUEB  FINISHES 


Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Ma.ss. 

Ambroid  Co.,  305  Franklin  St,  Boston  10, 
Mass. 

American  Products  Mfg.  Co.,  8127  Olean¬ 
der  St,  New  Orleans,  La. 

Arco  Co.,  7301  Bessemer  Ave.,  Cleveland 
4,  Ohio 

Bakelite  Corp.,  30  E.  4 2d  St,  New  York 
17,  N.  Y. 

Communication  I’roducts  Co.,  Inc.,  Route 
#  36  &  Palmer  Ave.,  Keansburg,  N.  J. 

Day  &  Co.,  James  B.,  1872  Clybourn  Ave., 
Chicago  14,  III. 

Dolph  Co.,  John  C.,  1060  Broad  St.,  New¬ 
ark,  N.  J. 

Du  Pont  de  Nemours  &  Co.,  Inc.,  E.  I., 
Wilmington  98,  Del. 

Durez  Plastics  &  Chemicals,  Inc.,  1922 
Walck  Road,  North  Tonawanda,  N.  Y. 

Egyi)tian  Lacquer  Mfg.  Co.,  1270  Sixth 
Ave.,  New  York,  N.  Y. 

Franklin  Paint  &  Varnish  Co.,  Benjamin, 
4820  Langdon  St,  Philadelphia  24, 
Pa. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Haynes  Laboratories,  Inc.,  C.  W.,  61 
Chandler  St,  Springfield,  Mass. 

Hilo  Varnish  Corp.,  42  Stewart  Ave., 
Brooklyn,  N.  Y. 

Howe  &  French,  Inc.,  99  Broad  St,  Bos¬ 
ton  10,  Mass. 

Johnson  &  Co.,  S.  C.,  Industrial  Div.,  Ra¬ 
cine,  Wise. 

Jones-Dabney  Co.,  Smith  &  Proback  Sts., 
Loul.sville,  Ky. 

Lilly  Varnish  Co.,  670  S.  California  St., 
Indianapolis,  Ind. 

Ijowe  Brothers  Co.,  436  E.  Third  St.,  Day- 
ton,  Ohio 

Maas  &  Waldstein  Co.,  438  Riverside  Ave., 
Newark,  N.  J. 

Makalot  Corp.,  262  Washington  St.,  Bos¬ 
ton,  Mass. 

Marblette  Corp.,  37-2 1-3  0  th  St.,  Long 
Island  City  1,  N.  Y. 

Monsanto  Chemical  Co.,  Merrimac  Div., 
Everett,  Mass. 

Murphy  Finishes  Corp.,  224  McWhorter 
St.,  Newark  1,  N.  J. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mass. 

New  Wrinkle,  Inc.,  314  W.  First  St,  Day- 
ton  2,  Ohio 

Pratt  &  Lambert,  Inc.,  75  Tonawandji  St., 
Buffalo  17,  N.  Y. 

Roxalin  Flexible  Finishes,  Inc.,  800  Mag¬ 
nolia  Ave.,  Elizabeth  F,  N.  J. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Standard  Varnish  Works,  2600  Richmond 
Terrace,  Staten  Island  3,  N.  Y. 

Technical  Products  Co.,  158  Madison  Ave. 
at  Third  St,  Memphis,  Tenn. 

United  States  Rubber  Co.,  1230  Sixth 
Ave.,  New  York  20,  N.  Y. 

Watson-Standard  Co.,  225  Galveston  St, 
Pittsburgh,  Pa. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Zapon  Div.,  Atlas  Powder  Co.,  Ludlow  St, 
Stamford,  Conn. 


Flock  6r  Flocked  Papei^ 


Austin  Co.,  O.,  42  Greene  St.,  New  York, 
N.  Y. 

Auburn  Mfg.  Co.,  110  Stack  St,  Middle- 
town,  Conn 

Cellusuede  Products,  Inc.,  Rockford,  Ill. 

Flock  Process  Co.,  63  West  21st  St.,  New 
York  10,  N.  Y.  Also,  3  Quincy  St, 
Norwalk,  Conn. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 


F7ux,  Solder. 


Allen  Co.,  L.  H.,  6719  Bryn  Mawr  Ave., 
Chicago,  ill. 

American  Chemical  Paint  Co.,  Ambler,  Pa. 

American  ^Ider  &  Flux  Co.,  2152  E.  Nor¬ 
ris  St,  Philadelphia  25,  Pa. 

Benson  Co.,  Alex  R.,  4  E.  Court  St.,  Hud¬ 
son,  N.  Y. 

Burnley  Battery  &  Mfg.  Co.,  Clay  St., 
North  East,  I’a. 

Day  &  Co.,  James  B.,  1872  Clybourn  Ave., 
Chicago,  HI. 

Dunton  Co.,  M.  W.,  670  Eddy  St,  Provi¬ 
dence,  R.  I. 

DuPont  de  Nemours  &  Co.,  E.  I.,  Grasselli 
Chemicals  Dept,  Wilmington,  Del. 

Farrelloy  Co.,  1245  N.  26th  St,  Philadel¬ 
phia,  Pa. 

Garden  City  I.,aboratory,  2744  W'.  37th  IM., 
Chicago,  Ill. 

Geko  Chemical  Co.,  143-05  Franconia  Ave., 
Flushing,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 

Glaser  Lead  Co.,  Inc.,  31  Wyckoff  Ave., 
Brooklyn,  N.  Y. 

Handy  &  Harman,  82  Fulton  St.,  New 
York  7,  N.  Y. 

Hercules  Chemical  Co.,  332  Canal  St.,  New 
York,  N.  Y. 

John.son  Co.,  Lloyd  S.,  2241  Indiana  Ave., 
Chicago,  Ill. 

Johnson  Mfg.  Co.,  729  W.  Washington 
Blvd.,  Chicago,  Ill. 

Jordan  Co.,  51st  &  S.  Merrimac,  Chicago 
38,  Ill. 

Kester  Solder  Co.,  4212  Wrlghtwood  Ave., 
Chicago,  Ill. 

Lukens  Metal  Co.,  Thomas  F.,  3000  E. 
Hedley  St,  Philadelphia  37,  Pa. 

McGill  Mfg.  Co.,  Box  670,  Valparal.so,  Ind. 

Mico  Instrument  Co.,  80  Trowbridge  St., 
Cambridge  38,  Mass. 

Mitchell-Rand  Insulation  Co.,  51  Murrav 
St.,  New  York  7,  N.  Y. 

Ogden  Chemical  Laboratories,  324  E. 
Third  St,  Cincinnati,  Ohio 

Ohio  Carbon  Co.,  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Paragon  Insulating  Co.,  5716  Euclid  Ave., 
Cleveland,  Ohio 

Pfanstiehl  Chemical  Co.,  104  Lake  View 
Ave.,  Waukegan,  HI. 

Rodale  Mfg.  Co.,  6th  &  Minor  Sts., 
Emaus,  Pa. 

Rotax  Mfg.  Co.,  24  Bathgate  Place,  New¬ 
ark  7  N.  J. 

Ruby  Chemical  Co.,  68  McDowell  St,  Col¬ 
umbus,  Ohio 

Special  Chemicals  Co.,  30  Irving  Place, 
New  York,  N.  Y. 

Weaver  Specialty  Co.,  6344  Aurelia  St., 
Pittsburgh,  Pa. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

F  oris _ 

ELECTRICALLY  DRIVEN  TUNING  FORKS 

American  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Cambridge  Instrument  Co..  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  Ill. 

Chicago  Apparatus  Co.,  1735  N.  Ashland 
Ave.,  Chicago,  Ill. 

Gaertner  Scientific  Corp.,  1201  Wrlght¬ 
wood  Ave.,  Chicago,  Ill. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gibbs  &  Co.,  Thomas  B.,  Div.  of  George 
W.  Borg  Corp.,  814  Michigan  St., 
Delavan,  Wise. 

Rieber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Riverbank  Laboratories,  Geneva,  Ill. 

Stoelting  Co.,  C.  H.,  424  N.  Homan  Ave., 
Chicago,  Ill. 

Stokes  Rubber  Co.,  Jos.,  Taylrjr  &  Webster 
Sts.,  Trenton,  N.  J. 

Times  Telephoto  Equipment,  Inc.,  229  West 
43rd  St.,  New  York,  N.  Y. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St.,  Chicago  10,  Ill. 


Forms. 


con.  FORMS 


Accurate  Spring  Mfg.  Co.,  3811  W.  Lake 
St.,  Chicago,  Ill. 


Alden  Products  Co.,  117  North  Main  .‘it 
Brockton  64,  Mass. 

American  Lava  Corp.,  Kruesi  Bldg  Chat 
tanooga  5,  Tenn. 

American  Phenolic  Corp.,  1830  s  itti, 
Ave.,  Chicago  50,  Ill. 

Auburn  Mfg.  Co.,  110  Stack  .St.,  Middle¬ 
town,  Conn. 

Automatic  Mfg.  Co.,  900  Passaic  Ave  F 
Newark,  N.  J.  ’ 

Barker  &  William.son,  235  Fairfield  Avt 
Upper  Darby,  Pa. 

Bud  Radio  Inc.,  2118  E.  55th  .St.,  Cleve¬ 
land  3,  Ohio 

Centralab,  Div.  of  Globe  Union,  Inc.,  909 
E.  Keefe  Ave.,  Milwaukee  1,  Wist. 
Continental-Diamond  Fibre  Co.,  16  CliaDti 
St.,  Newark,  Del. 

Corning  Glass  Works,  Corning,  y. 
Creative  IMastics  Corp.,  963  Kent  Ave. 
Brooklyn,  N.  Y. 

Crowley  &  Co.,  Inc.,  Henry  L.,  1  Central 
Ave.,  West  Orange,  N.  J. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  HI. 

Electrical  Insulation  Co.,  Inc.,  12  Vestrv 
St,  New  York,  N.  Y. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Essex  Electronics,  1060  Broad  St.,  New¬ 
ark  2,  N.  J. 

General  Ceramics  &  Steatite  tlorp.,  Keas- 
bey,  N.  J. 

General  Winding  Co.,  420  West  lath  St., 
New  York,  N.  Y. 

Gits  Molding  Corp.,  4600  Huron  St.,  Chi¬ 
cago,  Ill. 

Hammarlund  Mfg.  Co.,  Inc.,  460  W.  34th 
St,  New  York  1,  N.  Y. 

Hawley  Products  Co.,  St.  Charle.s,  Ill. 
Haydu  Bros.,  Mt.  Bethel  Rd.,  Plainfield, 
N.  J. 

Insulator  Tube  Co.,  Inc.,  26  Cottage  St., 
P.  O.  Box  1,  Poughkeepsie,  N.  Y. 
Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Isolantite,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 
Lenoxite  Div.  Lenox,  Inc.,  65  Prince  St, 
Trenton,  N.  J. 

Maico  Co.,  Inc.,  25  North  3rd  St,  Minne¬ 
apolis,  Minn. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 

\To1HAn 

Munsell  &  Co.,  Eugene,  200  Varick  .St.. 
New  York,  N.  Y. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

Mykroy,  Inc.,  1917  N.  Springfield 
Chicago  47,  111. 

National  Co.,  61  Sherman  St,  Malden, 

National  Fabricated  Products,  2650  Belden 
Ave.,  Chicago  47,  Ill. 

National  Tile  Co.,  1200  Ea.st  26th  St, 
Anderson,  Ind.  ,  , 

National  Vulcanized  Fibre  Co.,  Maryhtna 
Ave.,  Wilmington,  Del. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mass 
Northern  Industrial  Chemical  Co.,  b 
Elkins  St,  So.  Boston,  Ma.ss. 

Pacific  Clay  Products  Co.,  306  West  Ave¬ 
nue  26,  Ivos  Angeles  31,  Calif. 
Parker  Engineering  Prods.  Co.,  16 
22nd  St,  New  York  10,  N.  Y. 
Philmore  Mfg.  Co.,  113  University  n, 
New  York,  N.  Y.  . 

Plastic  Manufacturers,  Inc.,  Stamioro. 

Conn.  .  . 

Plax  Corp.,  133  Walnut  St.,  Hartford  w 
Conn. 

Precision  Paper  Tube  Co.,  2033  C 

leston  St,  Chicago  47,  Ill- 
Saxonburg  Potteries,  Saxonburg,  "•  . 

Small  Motors,  Inc.,  1322  Elton  Ave.,  tn 
cago  22,  Ill.  - 

Spaulding  Fibre  Co.,  310  Wheeler  St, 
awanda,  N.  Y. 

Speer  Resi.stor  Corp.,  St.  Marys,  Pa. 
Stokes  Rubber  Co.,  Jos.,  Taylor  &  "von 
Sts.,  Trenton,  N.  J. 

Taylor  Fibre  Co.,  Norristown,  . 

Thomas  &  Sons  Co.,  R.,  Ohio 

Ucinite  Corp.,  459  Watertown  St,  •' 
'tonvllle.  Mass.  sl. 

United-Carr  Fastener  Corp.,  31  Am 
Cambridge  42,  Mass. 

Victory  Manufacturing  Co.,  iljf- 
cade  Place,  Chicago  12,  lb- 
Westinghouse  Electric  Corp., 
burgh.  Pa. 

November  194S  —  ELECTRONICS 


aECmC  and  AlUED  PRODUCTS 


fuses^ - 

ijreon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City  15,  Kans. 

iutomatic  Electric  Co.,  1033  West  Van 

‘  Buren  St,  Chicago  7,  Ill. 

Bussmann  Mfg.  Co.,  University  at  Jeffer¬ 
son,  St  Louis  7,  Mo. 

Chase-Shawmut  Co.,  Newburyport,  Mass. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  III. 

Eagle  Electric  Mfg.  Co.,  Inc.,  23-10  Bridge 
Plaza  S.,  Long  Island  City,  N.  Y. 

Foote  Pierson  &  Co.  Inc.,  75  Hudson  St, 
Newark  4,  N.  J. 

fjeneral  Electric  Co.,  Bridgeport,  Conn. 

Litlelfuse,  Inc.,  4755  Ravenswood  Ave., 
Chicago,  Ill. 

Monarch  Fuse  Co.,  Ltd.,  Jamestown,  X.  Y. 

Phllmore  Mfg.  Co.,  113  University  PL, 
New  York,  N.  Y. 

Pierce  Renewable  Fuses  Inc.,  211  Hertel 
Ave.,  Buffalo  7,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

York  Wire  &  Cable  Dlv.,  General  Eh-ctric 
Co.,  Bridgeport,  Conn. 


Galvanometers. 

See  Metera 


Gases 


GASES,  RARE 

.41r  Reduction  Sales  Co.,  60  East  42nd  St., 
New  York,  N.  Y. 

American  Gas  &  Chemical  Co.,  360  War¬ 
ren  St.,  Harrison,  N.  J. 

Oiannini  &  Co.,  Inc.,  G.  M.,  161  California 
St,  Pasadena,  Calif. 

Linde  Air  Products  Co.,  30  E.  42nd  St., 
New  York  17,  N.  Y. 


Gauges,  Strain. 


American  Instrument  Company,  Silver 
Springs,  Md. 

Baldwin-Locomotive  Works,  Eddystone, 
Pa. 

Brush  Development  Co.,  3405  Perkins  Ave., 

^  Cleveland  14,  Ohio 

Lonsolidated  Engineering  Corp.,  595  E. 

Colorado  St,  Pasadena  1,  California 
roxboro  Co.,  Foxboro,  Mas.s. 
rfneral  Electric  Co.,  Schenectady  5,  N.  Y. 
'danninl  &  Co.,  Inc.,  C.  M.,  161  E.  Cali- 
fornla  St,  Pasadena,  Calif. 

Hathaway  Instrument  Company,  1315  S. 

Clarkson  St,  Denver  10,  Colorado 
•'letzger  &  Son,  F.  F.,  2600  North  Sixth 
Philadelphia  33,  Pa. 

.T^’^ting  Machine  Company,  Phila- 
delphia.  Pa. 

rratt  &  M^itney  Div.,  Niles-Bement-Pond 
’  West  Hartford,  Conn. 

■  axi  Instrument  Company,  38-40  James 
1  Providence  14,  R.  1. 
starrett  Company,  L.  S.,  165  Crescent  St, 
Atool,  Mass. 

^  o  ^bs,  Div.  of  Waugh  Equipment 
17‘L.  ®  Lexington  Ave.,  New  York, 
^1,  Jii.  Y. 


Precision _ 

'  1255  E.  Erie  Ave.,  P 
„  delphia.  Pa. 

Inc.,  Rockford, 

ear  Specialties,  2635  W.  Medlll 
Chicago  47.  Ill 

1®*20  Arbor  St,  1 

t ‘Om,  Conn. 

Xk  PJqua,  Ohio 

<^o  l0,°ilL^®“  Clybourn  Ave., 

h  Socially  Co.,  2030  E.  A 
Perkln/^\f"^;®l‘’  Philadelphia  34,  P 
“^.^chine  &  Gear  Co.,  130  Cl 
Pratt  I  ■Ti7?P/‘'''5held,  Mass. 

Cn  Dlv.,  Nlles-Bement- 

Quaker’  Hartford  1,  Conn. 

-r  City  Gear  Works.  lPlO-3: 


PrA,,,  yi  '-'ear  Works,  1!*1 
OHt  St.,  Philadelphia,  Pa. 


Shakeproof,  Inc.,  2501  N.  Keeler  Ave., 
Chicago  39,  Ill. 

Teleoptic  Co.,  1241  Mound  Ave.,  Racine, 
Wise. 


Generators 


DYNAMOTORS.  ROTARY  CONVERTERS 

Air-Way  Electric  Appliance  Corp.,  2101 
Auburn  Ave.,  Toledo,  Ohio 

Alliance  Mfg.  Co.,  Lake  Park  Blvd.,  Alli¬ 
ance,  Ohio 

Allis  Co.,  Louis,  427  E.  Stewart  St.,  Mil¬ 
waukee  7,  Wise. 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

Aneo  I'roduets  Corp.,  Paterson,  X.  .1. 

Bendix  Aviation  Corp.,  Pacific  Div.,  11600 
Sherman  Way,  North  Hollywood, 
Calif. 

Bogue  Electric  Co.,  Paterson,  X.  J. 

Branstoii  Electric  Mfg.  Co.,  61-65  Gill 
Place,  Buffalo  13.  X.  Y. 

Burke  Electric  Co.,  12th  &  Cranberry  Sts., 
Erie,  Pa. 

Carson  Machine  &  Supply  Co.,  Box  4547, 
Oklahoma  City  9,  Okla. 

Carter  Motor  Co.,  1606  Milwaukee  Ave., 
Chicago  47,  Ill. 

Caterpillar  Tractor  Co.,  Peoria  8,  Ill. 

Century  Electric  Co.,  1806  Pine  St.,  St. 
Louis  3,  Mo. 

Columbia  Electric  Mfg.  Co.,  4519  Hamil¬ 
ton  Ave.,  N.  E.,  Cleveland  14,  Ohio 

Communications  Equipment  Corp.,  134  W. 
Colorado  St.,  Pasadena  1,  Calif. 

Continental  Electric  Co.,  Inc.,  325  Ferry 
St.,  Newark  5,  N.  J. 

Crocker- Wheeler  Elec.  Mfg.  Co.,  Div.  of 
Joshua  Hendy  Iron  Works,  Ampere, 
N.  J. 

Diehl  Mfg.  Co.,  Flnderne  Plant,  Somer¬ 
ville,  X.  J. 

Eastern  Air  Devices,  Inc.,  585  Dean  St., 
Brooklyn  17,  X.  Y. 

Eclipse-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Teterboro,  X.  J. 

Eicor,  Inc.,  1501  W.  Congre.ss  St.,  Chi¬ 
cago  7,  Ill. 

Electric  Indicator  Co.,  21  Parker  Ave., 
Stamford,  Conn. 

Electric  Products  Co.,  1725  Clarkstone 
Road,  Cleveland  12,  Ohio 

Electric  Specialty  Co.,  211  South  St., 
Stamford,  Conn. 

Electrical  Engrg.  &  Mfg.  Corp.,  4606  W. 
Jefferson  Blvd.,  Los  Angeles  16,  Calif. 

Electrolux  Corp.,  Old  Greenwich,  Conn. 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St.,  Tulsa  3,  Okla. 

Eureka  Vacuum  Cleaner  Co.,  Detroit, 
Michigan 

Fidelity  Electric  Co.,  332  No.  Arch  St., 
Lancaster,  Pa. 

Fisher  Research  Laboratory,  1961  Univer¬ 
sity  Ave.,  Palo  Alto,  Calif. 

General  Electric  Co.,  Schenectady  5,  X.  Y. 

Gibbs  &  Co.,  Thomas  B.,  Dlv.  of  George  W. 
Borg  Corp.,  814  Michigan  St.,  Dela- 
van.  Wise. 

Holtzer-Cabot,  Signal  Dlv.,  400  Stuart  St., 
Boston  17,  Mass. 

Homelite  Corp.,  Port  Chester,  X.  Y. 

Imperial  Electric  Co.,  84  Ira  Ave.,  Akron 
1,  Ohio 

Janette  Mfg.  Co.,  556  W  Monroe  St.,  Chi¬ 
cago  40,  III. 

Kato  Engineering  Co.,  530  X.  Front  St., 
Mankato,  Minn. 

Tj.  a.  B.  Corp.,  Summit,  N.  J. 

Lear,  Incorporated,  Piqua,  Ohio 

Leland  Electric  Co.,  1501  Webster  St., 
Dayton,  Ohio 

Master  Electric  Co.,  126  Davis  Ave.,  Day- 
ton,  Ohio 

Mid  CO  Mfg.  &  Distr.  Co.,  Sheboygan,  Wls. 

National  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  Ill. 

Onan  &  Sons,  D.  W.,  3264  Royalston  Ave., 
Minneapolis  5,  Minn. 

Penn  Boiler  &  Burner  Mfg.  Corp.,  Frult- 
ville  Road,  Lancaster,  Pa. 

Pioneer  Gen-E-Motor  Corp.,  5841  W.  Dick¬ 
ens  Ave.,  Chicago  39,  Ill. 

Quality  Electric  Co.,  Ltd.,  1235  East  Olym¬ 
pic  Bldg.,  Los  Angeles  21,  Calif. 

Redmond  Co.  Inc.,  Monroe  St.,  Owosso, 
Mich. 

Reliance  Electric  &  Engrg.  Co.,  Ivanhoe 
Rd.,  Cleveland  10,  Ohio 

Robbins  &  Myers,  1345  I.,agonda  Ave., 
Springfield,  Ohio 

Rus.sell  Electric  Co.,  364  W.  Huron  St., 
Chicago  10,  Ill. 


Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Sheridan  Electronics  Corp.,  2850  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill  . 

Small  Motors,  Inc.,  1322  Elston  Ave.,  Chi¬ 
cago  22,  111. 

Stockwell  Transformer  Corp.,  569  S.  Main 
St.,  Akron,  Ohio 

Trav-Ler  Karenola  Radio  &  Television 
Corp.,  571  W.  Jackson  Blvd.,  Chicago, 
Ill. 

Webster  Chicago  Corp.,  Electronics  Dlv., 
3825  Armltage  Ave.,  Chicago  47,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wincharger  Corp.,  7th  &  Division,  Sioux 
City,  Iowa 

Wyse  I.,aboratories,  211  S.  Ludlow  St., 
Dayton,  Ohio 


GAS  AND  HAND-DRIVEN  GENERATORS 

Burke  Electric  Co.,  12  &  Cranberry  Sts., 
Erie,  Pa. 

Carter  Motor  Co.,  1606  Milw'aukee  Ave., 
Chicago  47,  Ill. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St.,  Meriden,  Conn. 

Continental  Electric  Co.,  Inc.,  325  Ferry 
St,  Newark  5,  N.  J. 

Delco  Appliance  Div.,  General  Motors 
Cori>.,  391  Lyell  Ave.,  Rochester, 
X.  Y. 

Eclli)se-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Teterboro,  N.  J. 

Electric  Specialty  Co.,  211  South  St, 
Stamf«)rd,  Conn. 

Electrical  Engrg.  &  Mfg.  Corp.,  4606  W. 
Jefferson  lilvd.,  Ikjs  Angeles  16,  Calif. 

Fidelity  Electric  Co.,  332  N.  Arch  St, 
Lancaster,  I’a. 

General  Electric  Co.,  Schenectady  5,  N.  Y'. 

General  Television  &  Radio  Corp.,  2701 
X.  Lehman  Ct.,  Chicago  14,  111. 

Homelite  Corp.,  Port  Chester,  N.  Y. 

Imperial  Electric  Co.,  84  Ira  Ave.,  Akron 
1,  Ohio 

Kato  Engineering  Co.,  530  N.  Front  SL, 
Mankato,  Minn. 

Midco  Mfg.  &  Distributing  Co.,  S.  13th  & 
Kentucky  Ave.,  Sheboygan,  Wis. 

National  Mineral  Co.,  2628  X.  Pulaski 
Rd.,  Chicago  39,  Ill. 

Onan  &  Sons,  D.  W.,  3264  Royalston  Ave., 
Minneapolis  5,  Minn. 

I'ioneer  Gen-E-Motor  Corp.,  5841  W,  Dick¬ 
ens  Ave.,  Chicago  39,  Ill. 

Quality  Electric  Co.,  Ltd.,  1235  Olympic 
Blvd.,  Los  Angeles  21,  Calif. 

Small  Motors,  Inc.,  1322  Elston  Ave.,  Chi¬ 
cago  22,  Ill. 

Warwick  Mfg.  Corp.,  4640  W.  Harrison 
St,  Chicago,  Ill. 

SIGNAL  GENERATORS 

Airadio,  Inc.,  Stamford,  Conn. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave. ,  •  Chicago,  Ill. 

Bendix  Aviation  Corp.,  Marine  Div.,  1 
Hanson  Place,  Brooklyn,  N.  Y. 

Bendix  Radio  Div.,  Bendix  Aviation  Corp., 
Baltimore  4,  Md. 

Boonton  Radio  Corp.,  Boonton,  N.  J. 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St, 
Chicago,  Ill. 

Clough-Brengle  Co.,  5601  X.  Broadway, 
Chicago  22,  111. 

Control  Corp.,  600  Stinson  BlVd.,  Minne¬ 
apolis,  Minn. 

Dayco  Radio  Corp.,  915  Valley  St,  Day- 
ton  4,  Ohio 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617  N.  Eighth  St, 
Philadelphia  40,  Pa. 

Electric  Indicator  Co.,  21  Parker  Ave., 
Stamford,  Conn. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  York  19,  N.  Y. 

Fada  Radio  &  Electric  Co.,  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City, 
N.  Y. 

Federal  Mfg.  &  Engineering  Corp.,  199-217 
Steuben  St.,  Brooklyn,  N.  Y. 

Perris  Instrument  Co.,  110-112  Cornelia 
St,  Boonton,  N.  J. 

Freed  Radio  Corp.,  200  Hudson  St.,  New 
York.  N.  Y. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  16,  Mass. 


electronics -Novemter  1945  D-l? 


1945-1946  DRECnm  H 


General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Grenby  Mfg.  Co.,  Plainville,  Conn. 

Harvey-Wells  Electronics,  Inc.,  North 
St.,  Southbridge,  Mass. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  CaL 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Jackson  Electrical  Instrument  Co.,  6-18  S. 
Patterson  Blvd.,  Dayton  1,  Ohio 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Lewyt  Corp.,  60  Broadway,  Brooklyn, 
N.  Y. 

Madison  Electrical  Products  Corp.,  Madi¬ 
son,  N.  J. 

Measurements  Corp.,  Boonton,  N.  J. 

Megard  Corp.,  1601  S.  Burlington  St., 
Los  Angeles  6,  Calif. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Monarch  Mfg.  Co.,  2014  N.  Major  Ave., 
Chicago,  111. 

National  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  Ill. 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Packard  Bell  Co.,  1115  So.  Hope  St,  Los 
Angeles,  Calif. 

Philharmonic  Radio  Corp.,  528  E.  72nd 
St,  New  York  21,  N.  Y. 

Precision  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  N.  Y. 

Radex  Corp.  of  America,  53  West  Jackson 
Blvd.,  Chicago  4,  Ill. 

Radio  City  Products  Co.,  127  W.  26th  St, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Design  Co.,  1353  Sterling  Place, 
Brooklyn,  N.  Y. 

Reiner  Electronics  Co.,  152  West  25th  St, 
New  York,  N,  Y. 

Remler  Co.,  Ltd.,  2101  Bryant  St.,  San 
Francisco  10,  Cal. 

Richardson-Allen  Corp..,  15  West  20th  St, 
New  York  11,  N.  Y. 

Richer,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Signal  Electronic  &  Mfg.  Co.,  114  East 
16th  Street  New  York  3,  N.  Y. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St., 
Chicago  44,  Ill. 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn  1,  N.  Y. 

Superior  Instruments  Co.,  227  Fulton  St, 
New  York  7,  N.  Y. 

Technical  Devices  Corp.,  Beaufort  & 
Eagle  Rock  Aves.,  Roseland,  N.  J, 

Transmitter  Equipment  Mfg.  Co.,  Inc.,  345 
Hudson  St,  New  York  14,  N.  Y. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  913  W.  Van  Buren  St, 
Chicago  7,  Ill. 

United  Clnephone  Corp.,  65  New  Litch¬ 
field  St,  Torrington,  Conn. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 

SQUARE  WAVE  GENERATORS 

American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Audio  Tone  0.scillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Belmont  Radio  Corp.,  521  W.  Dickens 
Ave.,  Chicago,  Ill. 

Browning  Labs.,  Inc.,  750  Main  St,  Win¬ 
chester,  Mass. 

DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  York  19,  N.  Y. 

Fada  Radio  &  Electric  Co.,  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City, 
N.  Y, 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Grenby  Mfg.  Co.,  Plainville,  Conn. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St,  Philadelphia  6,  Pa. 


Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Measurements  Corp.,  Boonton,  New  Jer¬ 
sey 

Megard  Corp.,  1601  S.  Burlington  St.,  Los 

ft 

Philharmonic  Radio  Corp.,  528  E,  72nd 
St,  New  York  21,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Reiner  Electronics  Co.,  152  West  25th  St, 
New  York,  N.  Y. 

Richardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Transmitter  Equipment  Mfg.  Co.  Inc.,  345 
Hud.son  St.,  New  York  14,  N.  Y, 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 


Geophysical  Apparatus _ 

Associated  Research,  Inc.,  231  S.  Green 
St,  Chicago  7,  Ill. 

Atlas  Exploration  Co.,  1911  West  Ala¬ 
bama,  Houston  6,  Texas 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Engineering  Laboratories,  Inc.,  602  E. 
Fourth  St,  Tulsa  3,  Okla. 

Ferranti  Electric  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Fisher  Research  Lab.,  1961  University 
Ave.,  Palo  Alto,  Calif. 

Geophysical  Instrument  Co.,  Key  Blvd.  & 
Nash  St,  Arlington,  Va. 

Hathaway  Instrument  Co.,  1315  S.  Clark¬ 
son  St.,  Denver  10,  Colo. 

Helland  Research  Corp.,  130  East  Fifth 
St.,  Denver  9,  Colo. 

Illinois  Testing  Laboratories,  Inc.,  420 
N.  La  Salle  St.,  Chicago,  Ill. 

Mlco  Instrument  Co.,  80  Trowbridge  St, 
Cambridge  38,  Mass. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St, 
Pasadena,  Calif. 

Technical  Products  Co.,  158  Madison  Ave. 
at  Third  St,  Memphis,  Tenn. 

Western  Geophysical  Co.,  711  Edison 
Bldg.,  Los  Angeles  11,  Calif. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 


Getters - 

King  Laboratories,  Tnc.,  205  Oneida  St., 
Syracuse  4,  N.  Y. 

Kemet  Laboratories  Co.,  Inc.,  West  117th 
St.  &  Madison  Ave.,  Cleveland  1,  Ohio 
Radio  Corp.  of  America,  RCA  Victor  Div., 
Harrison,  N.  J. 


Glass  Insulation. 

see  Insulation,  Glass 


Glass — Metal  Sealing _ 

Corning  Glass  Works,  Corning,  N,  Y. 
Polan  Industries,  Huntington  19,  West  Va. 


Glass  Tubing. 


see  Tubing,  Glass 


Graphite _ 

COLLOIDAL  GRAPHITE 

Acheson  Colloids  Corp.,  Port  Huron,  Mich. 
Asbury  Graphite  Mills,  Asbury,  N.  J. 
General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Grafo  Colloids  Corp.,  Sharon,  Pa. 


Harnesses _ 

WIRE  HARNESSES 

Air  Shields,  Inc.,  Hatboro,  Pa. 
Aircraft-Marine  Products,  Inc.,  1523  N 
Fourth  St,  Harrisburg,  Pa. 
Aircraft  Products  Co.,  3502  E.  Pontiar 
St,  Fort  Wayne,  Ind. 

Airplane  &  Marine  Instruments,  int 
Clearfield,  Pa. 

Alden  Products  Co.,  117  North  Main  St 
Brockton  64,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

American  Electric  Cable  Co.,  Holyoke 
Mass. 

American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  50,  Ill. 

Ansonia  Electrical  Co.,  Ansonia,  Conn. 
Aray  Mfg.  &  Supply  Co.,  3107  Pine  St 
St.  Louis  3,  Mo. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St, 
Chicago  44,  111. 

Branston  Electric  Mfg.  Co.,  61-65  Gill 
Place,  Buffalo  13,  N.  Y. 

Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Boe- 
ton  27,  Mass. 

Columbia  Wire  &  Supply  Co.,  4106  N.  Pu¬ 
laski  Road,  Chicago  41,  HI. 

Concord  Radio  Corp.,  901  W.  Jackson 
Blvd.,  Chicago,  111. 

Crescent  Co.,  Pawtucket,  R.  I. 

Diamond  Instrument  Co.,  North  Ave, 
Wakefield,  Mass. 

Eagle  Electric  Mfg.  Co.,  23-10  Bridge 
Plaza  S.,  Long  Island  City,  N.  Y. 
Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617  N.  Eighth  St, 
Philadelphia  40,  Pa. 

Eby,  Inc.,  Hugh,  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 
Electric  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron,  Mich. 

Electronic  Supply  Co.,  207  Main  St,  Wor* 

Essex  Wire  Corp.,  1601  Wall  St,  Fort 
Wayne,  Ind. 

General  Motors  Corp.,  Packard  Electric 
Div.,  Warren,  Ohio 

Holyoke  Wire  &  Cable  Co.,  Holyoke,  Mass 
Insuline  Corp.  of  America,  36-02  SSth 
Ave.,  Long  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamiltor 
Pkwy.,  Brooklyn,  N.  Y, 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  Rd. 

Freeport,  L.  I.,  N.  Y. 

Jefferson  Travis  Radio  Mfg.  Corp.,  24' 
East  23rd  St,  New  York  10,  N.  Y. 
Kellogg  Switchboard  &  Supply  Co.,  665' 
S.  Cicero  Ave.,  Chicago  38,  Ill. 
Kraft  &  Kraft,  Peek.skill,  New  York 
Kulka  Electric  Mfg.  Co.,  Inc.,  30  Souti 
St.,  Mt.  Vernon,  N.  Y. 

Lenz  Electric  Mfg.  Co.,  1751  N.  Wester 
Avenue,  Chicago  47,  Ill. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn.  , , 

Lewyt  Corp.,  60  Broadway,  Brooklyn. 
N.  Y. 

Megard  Corp.,  1601  S.  Burlington  St,  los 
Angeles  6,  Calif.  t  j 

Meissner  Mfg.  Div.,  Maguire  Industnee 
Inc.,  Mt.  Carmel,  Ill.  ,,, 

National  Varnished  Products  Corp.,  2U 
Randolph  Ave.,  Woodbrirtge,  N.  J- 
Packard  Electric  Div.,  General  Motor 
Corp.,  Warren,  Ohio 
Paranite  Wire  &  Cable  Div.,  Essex  wire 
Corp.,  Fort  Wayne  6,  Ind. 
Radiotechnic  Laboratory,  1328  Sherma 
Ave.,  Evanston,  Ill.  „  ,  ,,,v 

Richardson-Allen  Corp.,  15  West  29ui 
St.,  New  York  11,  N.  Y. 

Schott  Co.,  Walter  L.,  9306  Santa  Monl(5> 
Blvd.,  Beverly  Hills,  Calif.  , , 
Sherron  Electronics  Co.,  1201  Fli«W« 
Ave.,  Brooklyn  6,  N.  Y.  (test  eflup- 
liken 1 1  qm*. 

Union  Aircraft  Products  Corp.,  3*0  ^ 
ond  Ave.,  New  York,  N.  Y. 

United  States  Rubber  Co.,  1230 

Ave.,  New  York  20,  N.  Y.  .: 

Wallace  Mfg.  Co.,  Wm.  T.,  Chill  *  Maoi 
son  Aves.,  Peru,  Ind. 
Whitney-Blake  Co.,  Dixwell  Ave., 

'  Haven  4,  Conn.  ^  v.noi 

Whittaker  Cable  Corp.,  North  Kan-**- 
City,  Mo. 

Wood  Electric  Co.,  Inc.,  C.  E..  *2* 

w'ay.  New  York  3.  N.  Y.  o, 

Wyse  Laboratories,  211  S.  Ludlo 
Dayton  2,  Ohio 
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BECIRONIC  and  AUe  PRODUCTS. 


Headphones- 


Automatic  Electric  Co.,  1033  W.  Van  Bu- 
ren  St.,  Chicago  1,  Ill. 

Aviometer  Corp.,  370  West  35th  St,  New 
York  1,  N.  Y. 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 

Cannon  Co.,  C.  F.,  Springwater,  N.  Y. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  70  Brit¬ 
annia  St,  Meriden,  Conn. 

Consolidated  Radio  Products  Co.,  350  W. 
Erie  St,  Chicago  10,  Ill. 

Eby  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Federal  Telephone  &  Radio  Corp.,  591 
Broad  St,  Newark,  N.  J. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Malco  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Murdock  Mfg.  Co.,  William  J.,  Chelsea, 

Myers  &  Sons,  E.  A.,  Radioear  Bldg.,  Mt. 
Lebanon,  Pittsburgh,  Pa. 

.Salional  Scientific  Products  Co.,  5013  N. 
Kedzie  Ave.,  Chicago  25,  Ill. 

Permoflux  Corp.,  4900  W.  Grand  Ave., 
Chicago,  Ill. 

Philmore  Mfg.  Co.,  113  University  PL, 
New  York,  N.  Y. 

Presto  Recording  Corp.,  242  West  55th 
St.,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Speakers,  Inc.,  221  E.  Cullerton  St, 
Chicago,  Ill. 

Shure  Brothers,  225  W.  Huron  St.,  Chi¬ 
cago,  Ill. 

Sonotone  Corp.,  P.  O.  Box  200,  Saw  Mill 
Rd.,  Elmsford,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60  St,  New  York,  N.  Y. 

Telex  Products  Co.,  Telex  Park,  Minne¬ 
apolis,  Minn. 

Telephonies  Corp.,  350  West  31st  St.,  New 
York,  N.  Y. 

Tibbetts  Laboratories,  Camden,  Maine 

Trimm,  Inc.,  1770'  W  Berteau  Ave.,  Chi- 
1  cago  13,  Ill. 


Illinois  Tool  Works,  2501  N.  Keeler  Ave., 
Chicago  39,  Ill. 

Induction  Heating  Corp.,  389  Lafayette 
St,  New  York,  N.  Y.  (Dielectric  & 
Induction) 

Intra-Therm  Corp.,  Third  &  Keo  Way, 
Des  Moines  9,  Iowa 
Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kahle  Engineering  Co.,  1307  Seventh  St, 
North  Bergen,  N.  J. 

Lepel  High  Frequency  Laboratories,  39 
West  60th  St.,  New  York,  N.  Y.  (Di¬ 
electric  &  Induction) 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif,  (Dielectric  &  Induc¬ 
tion) 

Ohio  Crankshaft  Co.,  3800  Harvard  Ave., 
Cleveland  1,  Ohio  (Induction) 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J.  (Dielectric  &  Induc¬ 
tion) 

Radio  Craftsmen,  1341  S.  Michigan  Ave., 
Chicago  5,  Ill. 

Radio  Receptor  Co.,  251  West  19th  St, 
New  York  11,  N.  Y.  (Dielectric) 
Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass.  (Dielectric  &  Induction) 
Remler  Co.,  Ltd.,  2101  Bryant  St,  San 
Francisco  10,  Calif. 

Scientific  Equipment  Div.  of  “S”  Corru¬ 
gated  Quenched  Gap  Co.,  Ill  Monroe 
St,  Garfield,  N.  J.  (Dielectric  &  In¬ 
duction) 

Shakeproof,  Inc.,  2501  N.  Keeler  Ave.,  Chi¬ 
cago  39,  IlL  (Dielectric) 

Sherron  Electronics  Co.,  1201  Flushing 
Ave.,  Brooklyn  6,  N.  Y. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Transmitter  Equipment  Mfg.  Co.,  Inc.,  345 
Hudson  St,  New  York  14,  N.  Y.  (Dl- 
6l6ctric) 

Universal  X-Ray  Products,  Inc.,  1800  N. 
Francisco  Ave.,  Chicago  47,  111.  (In¬ 
duction) 

Westinghouse  Electric  Corp.,  Industrial 
Electronics  &  X-Ray  Div.,  Baltimore 
3,  Md.  (Dielectric  &  Induction) 
Westinghouse  Electric  Corp.,  E.  Pitts¬ 
burgh,  Pa. 

Weltronic  Co.,  3080  E.  Outer  Drive,  De¬ 
troit,  Mich. 


Heads,  Cutting. 


Recorders — Sound 


Heating,  Electronic-^ _ 

Aero  Communications,  Inc.,  231  Main  St, 
Hempstead.  Long  Island,  N.  Y. 

Aj8X  Electrothermic  Corp.,  Ajax  Park, 
Trenton,  N.  J. 

Allis  (:halmers  Mfg.  Co.,  Milwaukee  1, 
n.  1  (Dielectric  &  Induction) 

“irker  &  ■Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa.  (Dielectric  &  Induc¬ 
tion) 

lielmpnt  Radio  Corn.,  .5921  W.  Dickens 
39,  RL 

“““-i^I'duction  Heating,  Inc.,  Detroit, 
Mich. 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise.  (Dielectric) 
Cyclonic  Mfg.  Co.,  Inc.,  3906  Hudson 
Blvd.,  Union  City,  N.  J. 
wr-orest  Labs.,  Lee,  5106  Wilshire  Blvd., 
.  Los  Angeles,  Calif. 

“ra'nold  Div.  of  Fairchild  Engine  &  Alr- 
Ep/vi  ’  Rd.,  Jamestown,  N.  Y. 

U..T**  Frequency  Electric  Corp.,  7020 
Hudson  Blvd.,  North  Bergen,  N.  J. 
PI  (Induction) 

Equipment  Corp.,  917  Meridian 
Pasadena,  Calif. 

^••wironlc  Supply  Co.,  207  Main  St.,  Wor- 
tester.  Mass. 

Electric  Co.,  Inc.,  8700  South 
Chicago  19,  Ill. 

and  Radio  Corp.,  691 
PiseW^D  ^^ewark,  N.  J. 

1120  Hillcrest  Ave., 
Genewl  P?*®  ^alif. 

(^.Electric  Co..  Schenectady  5,  N.  Y. 
UirdW^^l  *  Dielectric) 

Thermex  Div.,  224  E. 
“ro^way,  Louisville  1,  Ky.  (Dielec- 

lisle  pSf*  Hanover,  Car- 
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Holders. 


CRYSTAL  HOLDERS 


see  Crystals 


Horns. 


Simpson  Mfg.  Co.,  Inc.,  Mark,  188  W. 

Fourth  St,  New  York,  N.  Y. 
University  Laboratories,  225  Varick  St, 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans 
Street,  Chicago,  Ill. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York,  N.  Y. 


SPEAKER  PROIECTOR  HORNS 

Altec  Lansing  Corp.,  1680  North  Vine  St, 
Los  Angeles  28,  Calif. 

Atlas  Sound  Corp.,  1443  39th  St.,  Brook¬ 
lyn,  N.  Y. 

Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill. 

Electronic  Sound  Engineering  Co.,  109  N. 

Dearborn  St,  Chicago  2,  Ill. 
Cinaudagraph  Speakers,  Inc.,  3911  S. 

Michigan  Ave.,  Chicago,  III. 

Erwood  Co.,  223  W.  Erie  St,  Chicago, 
Ill. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Hawley  Products  Co.,  St.  Charles,  Ill. 
Jensen  Radio  Mfg.  Co.,  6601  S.  Laramie 

A  VA  Til  * 

Langevin  Co.,  Inc.,  37  West  65th  Street, 
New  York,  N.  Y. 

Lifetime  Sound  Equipment  Co.,  1101 
Adams  St,  Toledo,  Ohio  » 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

National  Scientific  Products  Co.,  5013  N. 

Kedzie  Ave.,  Chicago  25,  Ill. 

Olesen  Illuminating  Co.,  Ltd.,  Otto,  1560 
Vine  St,  Hollywood  28,  Calif. 
Operadio  Mfg.  Co.,  St.  Charles,  Ill. 

Racon  Electric  Co.,  Inc.,  52  E.  19th  St, 
New  York  3,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rauland  Corp.,  4245  N.  Knox  Ave.,  Chi¬ 
cago  41,  Ill. 

Rosen  &  Co.,  Raymond,  32nd  &  Walnut 
Sts.,  Philadelphia  4,  Pa. 

SOS  Cinema  Supply  Co.,  449  West  42nd 
Street,  New  York  18,  N.  Y. 

Signal  Engineering  &  Mfg.  Co.,  154  West 
14th  Street,  New  York,  N.  Y. 


Indicators. 


CAPACITOR  LEAKAGE  INDICATORS 


Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Cornell-Dubilier  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

H-W  Mfg.  Co.,  3124  Larga  Ave.,  Los  An- 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Industrial  Instruments,  Inc.,  166  Culver 
Ave.,  Jersey  City  5,  N.  J. 

Jackson  Electrical  Instrument  Co.,  16-18 
S.  Patterson  Blvd.,  Dayton  1,  Ohio 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Radio  City  Products  Co.,  127  West  26th 
St.,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Richardson- Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Springfield  Sound  Co.,  Electronics  Div., 
12  Cass  St.,  Springfield,  Mass. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 


POWER  LEVEL.  INDICATORS  and 
RECORDERS 


Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Boes  Co.,  W.  W„  3001  Salem  Ave.,  Dayton 
3,  Ohio  ,  ^ 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

DeJur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y, 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Eapey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

Gates  Radio  Co.,  220  Hampshire  St, 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Marion  Electrical  Instrument  Co.,  Man- 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Monarch  Mfg.  Co.,  2014  N.  Major  Ave., 
Chicago,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Simpson  Electric  Co.,  5218  W.  Klnzle  St., 
Chicago  44,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave,,  Newark  5,  N.  J. 


VOLUME  INDICATORS 


see  Meters 


Inductors. 


Insulation. 


y  nee  altto  TubioK,  Finishes 


ASBESTOS  INSULATION 


Carey  Mfg.  Co.,  Philip,  Lockland,  Cincin¬ 
nati,  Ohio 

Johns-Manvilie,  20  Kast  40th  St.,  New 
York,  N.  Y. 

Keasbey  &  Mattison,  Ambler,  Pa. 
Powhatan  Mining  Co.,  Baltimore  7,  Md. 


BEAD  INSULATION 


American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga  5,  Tenn. 

American  Phenolic  Corp.,  1830  S.  64th 
Ave.,  Chicago  50,  111. 

Centralab  Uiv.,  Globe  Union  Inc.,  900  E. 
Keefe  Ave.,  Milwaukee  1,  Wise. 

Corning  Glass  Works,  Corning,  N.  Y. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Gits  Molding  Corp.,  4600  Huron  St.,  Chi¬ 
cago,  111. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

International  Products  Corp.,  Baltimore 
18,  Md. 

Isolantlte,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  P.,  Waseca,  Minn. 

Lenoxite  Div.,  Lenox  Inc.,  65  Prince  St, 
Trenton,  N.  J. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

Mykroy,  Inc.,  1917  N.  Springfield  Ave., 
Chicago  47,  Ill. 

National  Tile  Co.,  1200  East  26th  St, 
Anderson,  Ind. 

Ogu.sh,  Inc.,  William  B.,  33  W.  60th  St, 
New  York,  N.  Y. 

Pacific  Clay  Products  Co.,  306  West  Ave¬ 
nue  26,  Los  Angeles  31,  Calif. 

Plax  Corp.,  133  Walnut  St,  Hartford  5, 
Conn. 

Prlntloid,  Inc.,  9.5  Mercer  St.,  New  York 
12,  N.  Y. 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Spertl,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Steward  Mfj  Co.,  D.  M.,  E.  36th  St, 
Chattanooga,  Tenn. 

Taylor  Fibre  Co.,  Norristown,  Pa. 


CERAMIC  INSULATION 


.1945-1946  DKECniin  ol 


Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

Mykroy,  Inc.,  1917  N.  Springfield  Ave., 
Chicago  47,  Ill. 

National  Ceramic  Co.,  400  Southard  St, 
Trenton  2,  N.  J. 

National  Tile  Co.,  1200  East  26th  St., 
Anderson,  Ind. 

Ohio  Brass  Co.,  Mansfield,  Ohio 

Pacific  Clay  Products  Co.,  306  West  Ave., 
26,  P.  O.  Box  145,  Sta.  A.,  Los  An¬ 
geles  31,  Calif. 

Pass  &  Seymour  Inc.,  Solvay  Station, 
Syracuse,  N.  Y. 

Pemco  Corp.,  Plastics  Div.,  5601  Eastern 
Ave.,  Baltimore  24,  Md. 

Porcelain  Insulator  Corp.,  447  E.  Main 
St,  Lima,  N.  Y. 

Porcelain  Products,  Inc.,  124  West  Front 
St,  Findlay,  Ohio 

Porceller  Mfg.  Co.,  Greensburg,  Pa. 

Radio  Corp.  of  America,  Tube  Div.,  RCA, 
Harrison,  N.  J. 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Spertl,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Square  D  Co.,  6060  Rivard  St,  Detroit  11, 
Mich. 

Star  Porcelain  Co.,  61  Muirhead  Ave., 
Trenton  9,  N.  J. 

Steward  Mfg.  Co.,  D.  M.,  East  36th  St., 
Chattanooga,  Tenn. 

Stupakoff  Ceramic  &  Mfg.  Co.,  Latrobe, 
Pa. 

Thomas  &  Sons  Co.,  R.,  Lisbon,  Ohio 

Union  Electrical  Porcelain  Works,  Van 
St.,  Trenton  5,  N.  J. 

Universal  Clay  Products  Co.,  1505  E. 
First  St,  Sandusky,  Ohio 

Washington  Porcelain  Co.,  Washington, 
N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wisconsin  Porcelain  Co.,  Sun  Prairie, 
Wise. 


FABRIC  INSULATION 


Akron  Porcelain  Co.,  Cory  Ave.,  &  Belt 
Line,  Akron,  Ohio 

American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga  5,  Tenn. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Birnbach  Radio  Co.,  Inc.,  146  Hudson  St, 
New  York,  N.  Y. 

Bud  Radio  Inc.,  2118  East  56th  St,  Cleve¬ 
land  3,  Ohio 

Centralab  Div.  of  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wise. 

Cook  Ceramic  Mfg.  Co.,  501  Prospect  St, 
Trenton  1,  N.  J. 

Crowley  &  Co.,  Inc.,  Henry  L.,  1  Central 
Ave.,  West  Orange,  N.  J. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
St,  Trenton,  N.  J. 

General  Ceramics  &  Steatite  Corp.,  Keas¬ 
bey,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Porcelain  Co.,  951  Pennsylvania 
Ave.,  Trenton,  N.  J. 

Hartford  Faience  Co.,  271  Hamilton  St., 
Hartford,  Conn. 

Illinois  Electric  Porcelain  Co.,  Macomb, 

International  Products  Corp.,  Baltimore 
18,  Md. 

Isolantite,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca.  Minn. 

Knox  Porcelain  Corp.,  200  Mynderse  Ave., 
Knoxville,  Tenn. 

Lapp  Insulator  Co.,  31  Gilbert  St,  Le  Roy. 
N.  T. 

Lenoxite  Div.,  Lenox,  Inc.,  66  Prince  St, 
Trenton,  N.  J. 

Louthan  .Mfg.  Co.,  2000  Harvey  Ave., 
East  Liverpool,  Ohio 

Metsch  Refractortes  Co.,  East  Liverpool, 
Ohio 


FIBRE  INSULATION 


Acme  Folding  Box  Co.,  Inc.,  141  East  25th  1 
St..  New  York.  N.  Y. 

American  Felt  Co.,  Glenville,  Conn.  j 

Auburn  Mfg.  Go.,  110  Stack  St,  Middle-  3 
town.  Conn.  J 

B.  &  C.  Insulation  Products,  Inc.,  261  J 
Fifth  Ave.,  New’  York  16,  .N’.  Y.  1 
Baer  Co.,  N.  S.,  9  Montgomery  St,  Hill-  ' 
side,  N.  J. 

Bakelite  Corp.,  Unit  of  Union  Carbide  k  ! 


Auburn  Mfg.  Co.,  110  Stack  St.,  Middle- 
town,  Conn. 

B.  &  C.  Insulation  Products,  Inc.,  261 
Fifth  Ave.,  New  York  16,  N.  Y. 

Baer  Co.,  N.  S.,  9  Montgomery  St.,  Hill¬ 
side,  N.  J. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn.  N.  Y'. 

Dobeckmun  Co.,  3300  Monroe  Ave.,  Cleve¬ 
land,  Ohio 

Du  Pont  de  Nemours  &  Co.,  Inc.,  E.  I., 
Wilmington  98,  Del. 

Electric  Service  Manufacturing  Co.,  17th 
&  Cambria  Sts.,  Philadelphia  32,  Pa. 

Electro  Technical  Products,  Inc.,  Nutley 
10,  N.  J. 

Endurette  Corp.  of  America,  Cliffwood, 
N.  J. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Qreenhut  Insulation  Co.,  31  West  21  St, 
New  York,  N.  Y. 

Holliston  Mills,  Inc.,  Norwood,  Mass. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St,  Chicago  6,  Ill. 

Insulation  Manufacturers  Corp.,  665  W. 
Washington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington  11,  N.  J. 

Mclnerney  Plastics  Co.,  655  Godfrey  Ave., 
S.  W.,  Grand  Rapids  1,  Mich. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y. 

Mitchell-Rand  Insulation  Co.,  Inc.,  51 
Murray  St,  New  York  7,  N.  Y. 

National  Varnished  Products  Corp.,  211 
Randolph  Ave.,  Woodbrldge,  N.  J. 

New  Jersey  Wood  Finishing  Co.,  Inc.,  Elec¬ 
trical  Insulation  Dept,  Woodbrldge, 
N.  J. 

Racon  Electric  Co.,  52  East  19th  St.,  New 
York  3,  N.  Y. 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Standard  Insulation  Co.,  74  Paterson  Ave., 
East  Rutherford,  N.  J. 

Taylor  Fibre  Co.,  Norristown,  Pa. 

Tingstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago,  Ill. 

Varflex  Corp.,  N.  Jay  St,  Rome,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wrleht  &  Sons  Co.,  Wm.  E.,  West  Warren, 
Mass. 


Carbon  Corp.,  30  East  42  nd  St,  New 
York  17,  N.  Y. 


Brandywine  P’ibre  Products  Co.,  14th  k 
Walnut  Sts.,  VV'ilmington,  Del. 


Continental-Diamond  Fibre  Co.,  16  Chape: 
St,  Newark,  Del. 

Dobeckmun  Co.,  3300  Monroe  Ave.,  Cleve-  ! 
land,  Ohio 

Electric  Service  Manufacturing  Co.,  17th 
&  Cambria  Sts.,  Philadelphia  32,  Pa 
Felters  Co.,  The,  210  South  St,  Boston. 
Mass. 

Franklin  Fibre-Lamitex  Corp.,  12th  k 
French  Sts.,  Wilmington,  Del 
General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 
Hawley  Products,  St  Charles,  Ill. 
Industrial  Screw  &  Supply  Co.,  713  Y 
Lake  St,  Chicago  6,  Ill. 

Insulation  Manufacturers  Corp.,  565 
W'ashington  Blvd.,  Chicago  6,  III 
Lamicoid  Fabricators,  3600  W  Potomac 
Ave.,  Chicago,  Ill. 

Mclnerney  Plastics  Co.,  655  Godfrey  Avt, 
S  W.,  Grand  Rapids  1,  Mich. 

Mica  Insulator  Co.,  797  Broadway,  Sche 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y. 

Mitchell-Rand  Insulation  Co.,  Inc.,  51 
Murray  St.,  New  York  7,  N.  Y. 
National  Vulcanized  Fibre  Co.,  Maryland 
Ave.,  Wilmington,  Del. 

Penn  Fibre  &  Specialty  Co.,  2030  E.  Wert- 
moreland  St.,  Philadelphia  34,  Pa 
Precision  Fabricators,  Inc.,  120  N.  Flti- 
hugh  St,  Rochester,  N.  Y. 
Printloid,  Tnc.,  '95  Mercer  St,  New  Tort 
12,  N.  Y. 

Rogers  I’aper  Mfg.  Co.,  Manchester,  Conn 
Spaulding  Fibre  Co.,  310  Wheeler  St 
Tonawanda,  N.  Y. 

Stevens  Paper  Mills,  Inc.,  Windsor,  Conn 
Taylor  P'ibre  Co.,  Norristown,  Pa. 
Tingstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago,  Ill.  „ 

Varflex  Corp.,  N.  Jay  St,  , 

West  Virginia  Pulp  &  Paper  Co.,  230  Pari 
Ave.,  New  York,  N.  Y. 
Westinghouse  Electric  Corp.,  East  Pitts' 
burgh.  Pa.  - 

Wilmington  Fibre  Specialty  Co.,  P.  o 
Drawer  1028,  Wilmington  99,  Del 


GLASS  &  FIBERGLAS  INSULATIOH 


Aerolux  Light  Corp.,  653-llth  Ave.,  Nrt 
York  19,  N.  Y.  ,  ... 

B.  &  C.  Insulation  Products,  Inc., 
Fifth  Ave.,  New  York  16,  N.  Y. 
Bentley,  Harris  Mfg.  Co.,  Hector  &  Li® 
Sts.,  Conshohocken,  Pa. 

Brand  &  Co.,  William,  276  Fourth  Art- 
New  York  10,  N.  Y.  _ 

Corning  Glass  Works,  Corning,  *• 

Creative  Plastics  Corp.,  963  Kent  A  - 
Brooklyn,  N.  Y.  „ 

Electro  Technical  Products,  Inc., 

10.  N.  J.  ^  ,.5 

Insulation  Manufacturers  Corp., 

Washington  Blvd.,  Chicago  6,  Ik 
International  Products  Corp.,  Balti 
18.  5dd.  ,  ,  p.  u 

Irvington  Varnish  &  Insulator  Wh 
Argyle  Terrace,  Irvington  li,  S'- 
Kilburn  Glass  Co.,  Inc.,  J.  R-.  ” 


Worcester  SL,  Chartley.  M^s. 
Kopp  Glass,  Inc.,  1  East  42nd  SL,  • 


York  17,  N.  Y.  _  ^ 

Mica  Insulator  Co.,  797  Broadway, 


nectady  1,  N.  Y.  St 

Mica  Products  Mfg.  Co.,  69  Wooster 


New  York,  N.  Y.  up. 

Mitchell-Rand  Insulation  Co^  Inc.,  91  - 


iXXILt5AIC;il~AVail\JI 

ray  St.,  New  York  7,  N-  Y  jj. 
National  Varnished  Producte  Coiro.. 

Randolph  Ave.,  Woodbrldge,  *•  ^ 
New  Jersey  Wood  Finishing  t  ..  . 

Electrical  Insulation  Dept, 


bridge,  N.  J.  ,  ll6i 

Owens-Coming  Flberglas 

Nicholas  Bldg.,  Toledo  1,  Ohio 
Rome  Cable  Corp.,  330  Ridge  St, 

N.  Y. 


November  1945 
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MR  and  AlliED  PRODIRIS. 


iildliis  Fibre  Co.,  310  Wheeler  St., 

■  Tonawanda,  N.  Y. 

Inc.,  Norwood  Station,  Cincinnati 
”  I'j,  Ohio 

;  j'dard  Insulation  Co.,  74  Paterson  Ave., 

E.  Rutherford,  N.  J. 
uftex  Corp.,  N.  Jay  St.,  Rome,  N.  V. 
V(«tinghouse  Electric  Corp.,  East  Pitts¬ 
burgh.  Pa. 

qlass  bonded  mica  insulation 

.■nd  &  Co.,  William,  276  Fourth  Avenue, 
New  York  10.  N.  Y. 

.,troni(  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Electric  Co.,  Schenectady  5,  N.  Y. 
'.rnational  Products  Corp.,  Baltimore 
18,  Md. 

iiMjn  Co.,  E.  F.,  Waseca,  .Minn. 

!(, alien  Co.,  16  Macallen  St.,  Boston, 
Mass. 

i!  .a  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady,  N,  Y, 

,.a  Products  Mfg.  Co.,  69  Wooster  St., 
New  York,  N,  Y. 

nvcalex  Corp.  of  America,  60  Clifton 
■  Blvd.,  Clifton,  N,  J. 

Xykroy,  Inc.,  1917  N,  Springfield  Ave., 
Chicago  47,  Ill. 

Ventlnghouse  Electric  Corp..  East  Pitts¬ 
burgh,  Pa. 

PAPER  INSULATION 

Acme  Folding  Box  Co.,  Inc..  141  East  25th 
SL,  New  York,  N.  Y. 

Auburn  Mfg.  Co.,  110  Stack  St.,  Middle- 
town,  Conn. 

Baer  Co.,  N.  S.,  9  Montgomery  St.,  Hill¬ 
side,  N.  J, 

Central  Paper  Co.,  Muskegon,  Michigan 
Continental-Diamond  Fibre  Co.,  16  Chapel 
St.,  Newark,  Del. 

Cottrell  Paper  Co.,  88  Purchase  St.,  Fall 
River,  Mass. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

bobeckmun  Co.,  3300  Monroe  Ave.,  Cleve¬ 
land,  Ohio 

Elettrlc  Service  Manufacturing  Co.,  17tli 
t  Cambria  Sts.,  Philadelphia  32,  Pa. 
tiectro  Technical  Products,  Inc.,  Nutley 
10,  N.  J. 

Endurette  Corp.  of  America.  Cllffwood, 

Eederal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

'e-neral  Cement  Mfg.  Co.,  919  Tavlor  Ave., 

,  Rockford,  Ill. 

'general  Electric  Co.,  Bridgeport,  Conn. 

'  Electric  Mfg.  Co.,  320  N.  Spruce 

u  Ogallala,  Nebr. 

Hartford  City  Paper  Co..  Hartford  City, 
Indiana 

insulation  Manufacturers  Corp.,  565  W 
®*vd.,  Chicago  6.  in. 
vingrton  Varnish  &  Insulator  Co.,  10 
Kiiiir.  ^1  ®  Irvington  11,  X.  .1. 

o.  Electric  Mfg.  Co.,  Inc.,  30  South 
.  Mt  Vernon,  N.  Y. 

Umicold  Fabricators,  3600  W  Potomac 
'  Chicago,  IlL 

Manning  Paper  Co.,  Inc.,  John  A.,  Troy. 

“'‘^•ipwlator  Co.,  797  Broadwav.  .^ch^- 
nectady,  N.  Y. 

Mfg.  Co.,  69  Wooster  St.. 

N-  Y. 

Insulation  Co..  Inc.,  51 
SatlnnoV^^  St ,  New  York  7,  N.  Y. 

Products  Corp.,  211 
•Vew  ’  Woodbridge,  N.  J. 

Wood  Finishing  Co.,  Inc., 
SSe.^^N  '  Wood- 

***"  Specialty  Co.,  2030  E.  West- 

Prectaiifn  ’  Plilladelphia  34,  Pa. 

hiiffh  L^^nicators,  Inc.,  120  N.  Fitz- 
Rleaei  Nnchester,  N.  Y. 

9°'’P'  342  Madison  Ave., 

Y. 

Manchester,  Conn. 
N.  Y.“  ®  Corp.,  330  Ridge  St.,  Rome, 

r'>wark,^N!'®j;  ’ 

BpauId^p^E'iK*^'’  '^nc.,  Lee,  Mass. 

T*  Toni**''®  P®-*  -  310  Wheeler 

iitanS:-  Tonawanda,  N.  Y 

East  Paterson  Ave., 

StevS..  o*^“*’’®rford,  N.  J. 

^»ylor  ’  Windsor.  Conn. 

TihWtol  Co  Norristown,  Pa. 

^rand  Ave.,  Chi- 

'liestvi  ***■ 

Ave  ^il’P  *  Paper  Co.,  230  Park 

ave..  New  York,  N.  Y. 


Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wilmington  Fibre  Specialty  Co.,  P.  O. 
Drawer  1028,  Wilmington  99,  Del. 

PLASTIC  INSULATION 

Acadia  Synthetic  Products,  Div.  Western 
Felt  Works,  4035  Ogden  Ave.,  Chi¬ 
cago  23,  Ill. 

Accurate  Molding  Corp.,  116  Nassau  St., 
Brooklyn  1,  N.  Y. 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

Aluminum  Finishing  Corp.,  1119  E.  22nd 
St.,  Indianapolis,  Ind. 

American  Phenolic  Corp.,  1830  S.  64th 
Ave.,  Chicago  50,  Ill. 

American  Products  Mfg.  Co.,  8127  Olean¬ 
der  St,  New  Orleans,  La. 

Anchor  Plastics  Co.,  533-41  Canal  St., 
New  York  13,  N.  Y. 

Ansonia  Clock  Co.,  Inc.,  108  Lafayette  St, 
New  York  13,  N.  Y. 

AtUts  Products  Corp.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Auburn  Button  Works,  Inc..  48  Canoga 
St.,  Auburn,  N.  Y. 

B.  &  C.  Insulation  Products,  Inc.,  261  Fifth 
Ave.,  New  York  16,  N.  Y. 

Baer  Co.,  N.  S.,  9  Montgomery  St,  Hill¬ 
side,  N.  J. 

Bakelite  Corp.,  Unit  of  Union  Carbide  & 
Carbon  Corp.,  30  East  42nd  St,  New 
York  17,  N.  Y. 

BarRer  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bastian  Bros.  Co,,  1600  N.  Clinton  St., 
Rochester,  N.  Y. 

Birnbach  Radio  Co.,  Inc..  145  Hudson  St, 
New  York,  N.  Y. 

Blwax  Corp.,  3446  Howard  St.,  Skokie, 
Ill. 

Brand  &  Co.,  William,  276  Fourth  Ave., 
New  York  10,  N.  Y. 

Brandywine  Fibre  Products  Co.,  14th  A 
Walnut  Sts.,  Wilmington,  Del. 

Burndy  Engrg.  Co.,  Inc.,  107  Bruckner 
Blvd..  New  York  54,  N.  Y. 

Carter  Products  Co.,  6921  Carnegie  Ave., 
Cleveland,  Ohio 

Celanese  Plastics  Corp.,  180  Madison  Ave., 
New  York  16,  N.  Y. 

Cincinnati  Molding  Co.,  2037  Florence 
Ave.,  Cincinnati  6,  Ohio 

Cochrane  Chemical  Co.,  432  Danforth  Ave., 
Jersey  City,  N.  J. 

Continental-Diamond  Fibre  Co.,  16  Chapel 
St,  Newark,  Del. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Davis  Plastics  Co.,  Joseph,  Arlington, 
N.  J. 

Dow  Chemical  Co.,  Midland,  Mich. 

Du  Pont  de  Nemour.s  &  Co.,  Inc.,  B.  I.. 
Wilmington  98,  Del 

Durez  Plastics  &  Chemicals,  Inc.,  1922 
Walck  Rd.,  North  Tonawanda,  N.  Y. 

Eastman  Kodak  Co.,  Rochester  4,  N.  Y. 

Electrical  Insulation  Co..  Inc.,  12  Vestry 
St,  New  York,  N.  Y. 

Extruded  Plastics,  Inc.,  Norwalk,  Conn. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

Formica  Insulation  Co.,  4662  Spring  Grove 
Ave.,  Cincinnati,  Ohio 

Franklin  Flbre-Lamltex  Corp.,  12th  A 
French  St,  Wilmington,  Del. 

Garfield  Mfg.  Co.,  Garfield,  N.  J. 

Gemlold  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst,  Long  Island,  N.  Y. 

fJeneral  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford.  Ill. 

General  Electric  Co.,  Plastics  Dept,  1 
Plastics  Ave.,  Pittsfield,  Mass. 

tiering  Products,  Inc.,  7th  &  Monroe  Ave., 
Kenilworth,  N.  J. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

Goodyear  Tire  &  Rubber  Co.,  Plastics  A 
Chemical  Div.,  1144  E.  Market  St. 
Akron  16,  Ohio 

Hodgman  Rubber  Co.,  Framingham,  Mas.*^. 

Hope  Webbing  Co.,  Providence,  R.  I. 

Industrial  Synthetics  Corp..  60  Woolsey 
St,  Irvington,  N.  J. 

Insulating  Tube  Co.,  Inc.,  26  Cottage  St, 
P.  O.  Box  1,  Poughkeepsie,  N.  Y. 

Insulation  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill. 

International  Products  Corp.,  Baltimore 
’  18,  Md. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington  11,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 


Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St,  Mt  Vernon,  N.  Y. 

Kurz-Kasch  Co.,  1415  S.  B’way,  Dayton  1, 
Ohio  „ 

Makalot  Corp.,  262  Washington  St,  Bos¬ 
ton,  Mass. 

Mclnerney  Plastics  Co.,  655  Godfrey  Ave., 

S.  W.,  Grand  Rapids  1,  Mich. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y. 

Micarta  Fabricators,  Inc.,  6324  Ravens- 
wood  Ave.,  Chicago  40,  111. 

Mills  Corp.,  Elmer  E„  812  W.  Van  Buren 
St.,  Chicago,  Ill. 

Mitchell-Rand  Insulation  Co.,  Inc.,  51 
Murray  St,  New  York  7,  N.  Y. 

Monsanto  Chemical  Co.,  Plastics  Div., 
Springfield  2,  Mass. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J.  ‘ 

Mykroy,  Inc.,  1917  N.  Springfield  Ave., 
Chicago  47,  111. 

National  Varnished  Products  Corp.,  211 
Randolph  Ave.,  Woodbrldge,  N.  J. 

National  Vulcanized  Fibre  Co.,  Maryland 
Ave.,  Wilmington,  Del. 

New  Jersey  Wood  Finishing  Co.,  Inc., 
Electrical  Insulation  Dept,  Wood- 
bridge,  N.  J. 

Northwest  Plastics,  Inc.,  2333  University 
Ave.,  St  Paul  4,  Minn. 

Oris  Mfg.  Co.,  Inc.,  Thomaston,  Conn. 

Panelyte  Div.,  St.  Regis  Paper  Co.,  230 
Park  Ave.,  New  York,  N.  Y. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago  9,  Ill. 

Penn  Fibre  A  Specialty  Co.,  2030  E.  West- 
mo^eland  St,  Philadelphia  34,  Pa. 

Plastic  Fabricators  Co.,  440  Sansome  St.. 
San  Francisco  11,  Calif. 

Plax  Corp.,  133  Walnut  St,  Hartford, 
5,  Conn. 

Precision  Fabricators,  Inc.,  120  N.  Fltz- 
hugh  St.,  Rochester,  N.  Y. 

Prlntloid,  Inc.,  95  Mercer  St,  New  York 
12,  N.  Y. 

Resistofiex  Corp.,  Belleville  9,  N.  J. 

Respro,  Inc.,  Wellington  Ave.,  Cranston, 
N.  J. 

Richardson  Co.,  Melrose  Park,  III. 

Rogers  Paper  Mfg,  Co.,  Manchester,  Conn. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Spaulding  Fibre  Co.,  Inc.,  310  Wheeler 
St,  Tonawanda,  N.  Y. 

Standard  Products  Co.,  605  Boulevard 
Bldg.,  Detroit  2,  Mich. 

Surprenant  Electrical  Insulation  Co.,  84 
Purchase  St,  Boston  10,  Mass. 

Synthane  Corp.,  Oaks,  Pa. 

Taylor  Fibre  Co.,  Norristown,  Pa. 

Technical  Products  Co.,  158  Madison 
Ave.,  at  Third  St..  Memphis,  Tenn. 

Uclnlte  Co.,  459  Watertown  St,  Newton- 
ville,  Mass. 

United-Carr  Fastener  Corp.,  81  Ames  St., 
Cambridge  42,  Ma.ss. 

Varflex  Corp.,  N.  Jay  St.,  Rome,  N.  Y. 

Waterbury  Button  Co.,  833  S.  Main  St.. 
Waterbury,  Conn, 

Werner  Co.,  Inc.,  R.  D.,  295  Fifth  Ave., 
New  York  16,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Whltney-Blake  Co.,  Dixwell  Ave.,  New 
Haven,  Conn. 

Wilmington  Fibre  Specialty  Co.,  P.  O. 
Drawer  1028,  Wilmington  99,  Del. 

STEATITE  INSULATION 

American  Lava  Corp.,  Kruesi  Bldg., 
Chattanooga  5,  Tenn. 

Birnbach  Radio  Co.,  Inc.,  145  Hudson  St.. 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  East  55th  St., 
Cleveland  3,  Ohio 

Centralab  Div.  of  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  MHwaukee  I,  Wise. 

Cook  Ceramic  Mfg.  Co„  501  Prospect  St., 
Trenton  1,  N.  J. 

Crowley  A  Co.,  Inc.,  Henry,  1  Central 
Ave.,  West  Orange,  N.  J, 

General  Ceramics  and  Steatite  Corp., 
Kea.sbey,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Isolantite,  Inc.,  343  Cortlandt  St.,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Lapp  Insulator  Co.,  31  Gilbert  St.,  LeRoy, 
N.  Y.  .  „ 

Lenoxite  Div.,  Lenox,  Inc.,  65  Prince  St.. 
Trenton.  N.  J. 

Louthan  Mfg.  Co..  2000  Harvey  Ave., 
E.  Liverpool,  Ohio 

Mica  Products  Mfg.  Co..  69  Wooster  St.. 
New  York,  N.  Y. 
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National  Ceramic  Co.,  400  Southard  St, 
Trenton  2,  N.  J. 

National  Tile  Co.,  1200  Fiast  26th  St, 
Anderson,  Indiana 

Ohio  Brass  Co.,  Mansfield,  Ohio 

Pacific  Clay  Products  Co.,  306  West  Ave., 
Los  Angeles  31,  Calif. 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N,  Y. 

Radio  Corp.  of  America,  Tube  Div.,  RCA, 
Harrison,  N.  J. 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Star  Porcelain  Co.,  Trenton  0,  N.  J. 

Steward  Mfg.  Co.,  1).  M.,  Chattanooga, 
Tenn. 

Stupakoff  Ceramic  &  Mfg.  Co.,  Latrobe, 
Pa. 

Wisconsin  Porcelain  Co.,  Sun  Prairies, 
Wise. 


Insulators 

Acme  F'oldlng  Box  Co.,  Inc.,  141  Bast  25th 
St,  New  York,  N.  Y. 

Akron  Porcelain  Co.,  Cory  Ave.,  &  Belt 
Line,  Akron,  Ohio 

Alden  1‘roducts  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga  5,  Tenn.  _ 

American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  60,  Ill. 

Arens  Controls,  Inc.,  2253  S.  Halsted  St., 
Chicago  8,  Ill. 

Armstrong  Cork  Co.,  Lancaster,  Pa. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Cardy-Lundmark  Co.,  1801  W.  Byron  St, 
Chicago  13,  Ill. 

Centralab  Div.,  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wise. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
St,  Trenton,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hanovia  Chemical  &  Mfg.  Co.,  233  New 
Jersey  &  R.  R.  St.,  Newark,  N.  J. 

Insulation  Mfg.  Co.,  11  New  York  Ave., 
Brooklyn,  N.  Y. 

International  Products  Corp.,  Baltimore 
18,  Md. 

Isolantite,  Inc.,  343  Cortlandt  St,  Belle¬ 
ville  9,  N.  J. 

Johnson  Co.,  E.  F.,  Wa.seca,  Minn. 

Lapp  Insulator  Co.,  31  Gilbert  St,  LeRoy, 
N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St., 
New  York,  N.  Y. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

Mykroy,  Inc.,  1917  N.  Springfield  Ave., 
Chicago  47,  Ill. 

National  Co.,  Inc.,  61  Sherman  St,  Mal¬ 
den  48,  Mass. 

National  Tile  Co.,  1200  East  26th  St, 
Anderson,  Ind. 

Pacific  Clay  Products  Co.,  306  West  Ave., 
26,  Los  Angeles  31,  Calif. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago  9,  Ill. 

Philadelphia  Mica  Corp.,  3515  N.  10  St, 
Philadelphia  40,  Pa. 

Porcelain  Products,  Inc.,  124  W.  Front  St, 
Findlay,  Ohio 

Premax  Products  Div.,  Chisholm  Ryder 
Co.,  College  &  Highland  Aves.,  Nl- 
.  agara  Falls  2,  N.  Y. 

Radio  Corp.  of  America,  Tube  Div.,  RCA, 
Harrison,  N.  J. 

Saxonburg  Potteries,  Saxonburg,  Pa. 

Spertl,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Stupakoff  Ceramic  &  Mfg.  Co.,  Latrobe, 
Pa. 

Taylor  Fibre  Co.,  Norristown,  Pa. 

Thomas  &  Sons  Co.,  R.,  Lisbon,  Ohio 

Union  Electrical  Porcelain  Works,  Van 
St,  Trenton  5,  N.  J. 

Victor  Insulators,  Inc.,  Victor,  N.  Y. 

Waterbury  Button  Co.,  835  S.  Main  St, 
Waterbury,  Conn. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

INSULATORS,  TRANSMITTING  ANTENNA 

Alreon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City  15,  Kans. 

American  Lava  Corp.,  Kruesi  Bldg.,  Chat¬ 
tanooga  6,  Tenn. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 


Birnbach  Radio  Co.,  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Centralab  Div.  of  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wise. 

Electronic  Mechanics,  Inc.,  <0  Clifton 
Blvd.,  Clifton,  N.  J. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

Premax  Products  Div.,  Chisholm  Ryder 
Co.,  College  &  Highland  Ave.,  Niagara 
Falls,  N.  Y. 

Insulators,  Vibration - 

see  Mountinga 

Intercommunicators _ 

American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
A  Til 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Banks  Mfg.  Co.,  1105  W.  I.,awrence  Ave., 
Chicago  40,  III. 

Bell  Sound  Systems,  Inc.,  1183  Essex  Ave., 
Columbus,  Ohio 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave.,  Chicago  39,  111. 

Bendix  Aviation  Corp.,  Pacific  Div.,  11600 
Sherman  Way,  North  Hollywood, 
Calif. 

Bogen  Co.,  David,  663  Broadway,  New 
York  12,  N.  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

California  Telephone  &  Elec.  Co.,  6075  W. 
Pico  Blvd.,  Los  Angeles  35,  Calif. 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St,  Los  Angeles  31,  Calif. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St.,  Meriden,  Conn. 

Dalmo  Victor,  San  Carlos,  Calif. 

De  Wald  Radio  Mfg.  Corp.,  440  Lafayette 
St.,  New  York,  N.  Y. 

Eastern  Amplifier  Corp.,  794  East  14Qth 
St,  Bronx,  New  York  54,  N.  Y. 

Eckstein  Radio  &  Television  Co.,  918  La 
Salle  Ave.,  Minneapolis  2,  Minn. 

Electronic  Sound  Engineering  Co.,  109  N. 
Dearborn  St.,  Chicago  2,  Ill. 

Erwood  Co.,  223  W.  Flrle  St,  Chicago,  Ill. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  York  19,  N.  Y. 

Flxecutone,  Inc.,  415  Lexington  Ave.,  New 
York  17,  N.  Y. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics,  Inc.,  101  Hazel  St, 
Pfl  tferson  J 

Globe  Phone  Mfg.  Corp.,  2  Linden  St., 
Reading,  Mass. 

Godfrey  Mfg.  Co.,  171  S.  2nd  St,  Mil¬ 
waukee  4,  Wise. 

Halstead  Traffic  Communications  Corp., 
155  E.  44th  St,  New  York,  N.  Y. 

Industrial  Sound  Products  Co.,  3597  MIs- 
sioa  St,  San  Francisco,  Calif. 

Kegron  Mfg.  Co.,  Inc.,  18  West  20th  St., 
New  York  11,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Lake  Mfg.  Co.,  2323  Chestnut  St.,  Oakland 
7,  Calif. 

Magnavox  Co.,  The,  2131  Bueter  Rd.,  Fort 
Wayne  4,  Ind. 

Maico  Co.,  Inc.,  25  North  3rd  St,  Minne¬ 
apolis,  Minn. 

Megard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Minerva  Corp.  of  America,  238  William 
St,  New  York  7,  N.  Y. 

National  Intercommunicating  Systems, 
2434  Montrose  Ave.,  Chicago  18,  Ill. 

Newcomb  Audio  Products  Co.,  2815  S. 
Hill  St,  Los  Angeles  18,  Calif. 

Operadio  Mfg.  Co.,  St.  Charles,  Ill. 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Phllco  Corp.,  Philadelphia  34,  Pa. 

Powers  Electronic  &  Communication  Co., 
Glencove,  L.  I.,  N.  Y. 

Racon  Electric  Co.,  52  East  19th  St, 
New  York  3,  N.  Y. 


Radio  Corp.,  RCA  Victor  Div.,  of  Amfri,- 
Camden,  N.  J.  Ameriu, 

Radio  Laboratories,  Inc.,  2701  Califnr,,;. 

Ave.,  Seattle  6,  Wash. 

Rauland  Corp.,  4245  N.  Knox  Ave  Phi 
cago  41,  Ill.  ’ 

Regal  Electronics  Corp.,  20  West  20th  St 
New  York,  N.  Y. 

Remler  Co.,  Ltd.,  2101  Bryant  St  Ss>. 

Francisco  10,  Calif.  ’  ™ 

Schulmerich  Electronics  Co.,  Sellersvilie 


Select-O-Phone  Co.,  1012  Eddy  St  Previ 
dence,  R.  1.  ’’  '' 

Setchell  Carlson,  Inc.,  2233  Univemit^ 
Ave.,  St.  Paul  4,  Minn. 

Simpson  Mfg.  Co.,  Inc.,  Mark,  188  Vint 
Fourth  St.,  New  York,  N.  Y. 
Talk-A-Phone  Mfg.  Co.,  1512  S.  Pulajiki 
Road,  Chicago  23,  Ill.  * 

Taybern  Equipment  Co.,  120  Greenwirh 
St,  New  York  6,  N.  Y. 
Tech-Master  Products  Co.,  12  Prince  St 
New  York,  N.  Y.  ’ 

TelAutograph  Corp.,  16  West  6l8t  St 
New  York  23,  N.  Y. 

Telemotor  Corp.,  260  Fifth  Ave.,  New 
York,  N.  Y. 

Telephonies  Corp.,  350  West  Slst  St,  New 
York  1,  xN.  Y. 

Templetone  Radio  Mfg.  Corp.,  New  Lon¬ 
don,  Conn. 

Trebor  Radio  Co.,  Pasadena,  Calif. 
Warwick  Mfg.  Corp.,  4640  W.  Harriwn 
St,  Chicago,  Ill. 

Watterson  Radio  Mfg.  Co.,  P.  O.  Box  54, 

TTqIIog  1  Q  Cl 

Webster  Electric  Co.,  1900  Clark  St, 
Racine,  Wise. 

Western  Sound  &  Electric  Laboratories, 
3512  W.  St.  Paul  Ave.,  Milwaukee, 
Wise. 

Zenith  Electric  Co.,  152  W.  Walton  St, 
Chicago,  Ill. 

Inverters _ 

Air-Way  Fllectric  Appliance  Corp.,  2101 
Auburn  Ave.,  Toledo,  Ohio 
Allls-Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

American  Television  &  Radio  Co.,  300  E 
Fourth  St.,  St.  Paul  1,  Minn. 

Anco  Products  Corp.,  Paterson,  N.  J. 
Apex  Electric  Mfg.  Co.,  1070  E.  152nd  St 
Cleveland,  Ohio 

Carter  Motor  Co.,  1606  Milwaukee  Ave, 
Chicago  47,  Ill. 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Eastern  Air  Devices,  Inc.,  585  Dean  St, 
Brooklyn  17,  N.  Y. 
Eclipse-Pioneer  Div.,  Bendix  Corp.,  Teter- 
boro,  N.  J. 

Eicor,  Inc.,  1501  W.  Congress  St,  Chicajo 
7,  Ill. 

Electric  Specialty  Co.,  Stamford, 
Electrical  Engineering  &  Mfg.  Co.,  4W 
W.  Jefferson  Blvd.,  Los  Angeles,  Cat- 
Electrolux  Corp.,  Old  Greenwich,  Conn. 
Electron  Equipment  Corp.,  917  Merldu-', 
Ave.,  South  Pasadena,  Calif. 
Electronic  Laboratories,  Inc.,  Indianapoii- 
Ind.  ^  .  . .  , 

General  Electric  Co.,  Schenectady  a,  ' 
Gibbs  &  Co.,  Thomas  B.,  Div.  of  Geoff 
W.  Borg  Corp.,  814  Michigan  St 
Delavan,  Wise.  o,..,,- 

Holtzer-Cabot,  Signal  Division,  400  Stuar 
St.,  Boston  17,  Mass.  , 

International  Transformer  Co.,  396  nro*" 
way.  New  York,  N.  Y.  - 

Janette  Mfg.  Co.,  556  W.  Monroe  si. 

Chicago  40,  Ill.  B 

Leland  Electric  Co.,  1501  Webster 
Dayton,  Ohio  ^  .o.xat 

Linde  Air  Products  Co.,  30  East  42na 
New  York  17,  N.  Y.  ^  _ 

Master  Electric  Co.,  126  Davis  Avenw 
Dayton,  Ohio  .  al 

Oak  Mfg.  Co.,  1260  Clybourn  Ave., 
cago  10,  Ill. 

Pioneer  Gen-E-Motor  Co.,  5841  w 
Avenue,  Chicago  39,  Ill. 

Quality  Electric  Co.,  Ltd.,  1235  K  Oly®^ 
Blvd.,  Los  Angeles  21,  Calif- 
■Richardson-Alien  Corp.,  15  West  20tn 

New  York  11,  N.  Y.  _  a. 

Russell  Electric  Co.,  364  W.  Huron  s*- 
Chicago  10,  Ill.  itt, 

Small  Motors,  Inc.,  1322  Elston 
Chicago  22,  Ill.  Q-lMrak 

Union  Switch  &  Signal  Co.,  Sw 

DH 

Webster  Chicago  Corp.,  Electronic*  ^ 
3825  Armltage  Ave.,  Chicago 
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Westlnghouse  Elec.  Corp.,  Lima,  Ohio 
Wincharger  Corp.,  7th  &  Division,  Sioux 
City,  Iowa 


Irons - 

ELECTRIC  SOLDERING  IRONS 


Acme  Electric  Heating  Co.,  1217  Wash¬ 
ington  St.,  Boston,  Mass. 

American  Electrical  Heater  Co.,  6110  Cass 
Ave.,  Detroit  2,  Mich. 

Baker-Phillips  Co.,  3017  l.,yndale  Ave.  S., 
Minneapolis  8,  Minn.  > 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson  St., 
Newark,  N.  J. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91,  Conn. 

Cole  Kadio  Works,  86  Westville  Ave., 
Caldwell,  N.  J. 

Drake  Electric  Works,  3656  Lincoln  Ave., 
Chicago  13,  Ill. 

Eagle  Electric  Mfg.  Co.,  Inc.,  23-10  Bridge 
Plaaa  S.,  Long  Island  City,  N.  Y. 

Electric  Soldering  Iron  Co.,  Deep  River, 
Conn. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Glaser  Lead  Co.,  Inc.,  31  Wyckoff  Ave., 
Brooklyn,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Dgallala,  Nebr. 

Hexacon  Electric  Company,  161  W.  Clay 
Ave.,  Roselle  Park,  N.  J. 

Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  Ill. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Jackson  Electro  Corp.,  124  Bleeker  St., 
New  York,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kelnor  Mfg.  Co.,  Central  Tower  Bldg., 
San  Francisco,  Calif. 

Lenk  Mfg.  Co.,  'Newton  Lower  Falls,  Mass. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Sound  Equipment  Corp.  of  California, 
3903  San  Fernando  Road,  Glendale  4, 
Calif. 

Stanley  Works,  New  Britain,  Conn. 

Trent  Co.,  Harold  E.,  Leverington  Ave.  & 
Wilde  St.,  Philadelphia  27,  Pa. 

Ungar  Electric  Tools,  Inc.,  615  Ducommun 
St.,  Los  Angeles  54,  Calif. 

Vasco  Electrical  Mfg.  Co.,  4116  Avalon 
Blvd.,  Los  Angeles  11,  Calif. 

Vulcan  Electric  Co.,  88  Holten  St,  Dan¬ 
vers,  Mass. 

Weller  Mfg.  Co.,  516  Northampton  St., 
Easton,  Pa. 

W’yse  Laboratories,  211  S.  Ludlow  St., 
Dayton  2,  Ohio 


Jacks. 


tee  also  I’luga 

Products,  Inc.,  11952  Montana  Ave., 
W.  Los  Angeles,  Calif. 

Aircraft  Products  Co.,  3502  E.  Pontiac  St., 
Fort  Wayne,  Ind. 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

Amagamated  Radio  &  Television  Corp., 
.  Broadway,  New  York  13,  N.  Y. 
American  Phenolic  Corp.,  1830  S.  54th 
.  Ave.,  Chicago  50,  Ill. 

American  Radio  Hardware  Co.,  Inc., 
152  MacQuesten  Pkway.  S.,  Mt.  Ver- 
non,  N.  Y. 

Audio  Development  Co.,  2833  13th  Ave., 
*’•>  Minneapolis  7,  Minn. 

Automatic  Electric  Co.,  1033  W.  Van 
Chicago  7,  Ill. 

Automatic  Metal  Products  Corp.,  315 
Brooklyn,  N.  Y. 

marker  &  Williamson,  235  Fairfield  Ave., 
R*.  J  Darby,  Pa. 

^  Co.,  110  Mt.  Grove  St., 

RimK  u^^**®*"*^  Conn. 

Bimbach  Radio  Co.,  Inc.,  145  Hudson  St., 
York,  N.  Y. 

Inc.,  2118  E.  55th  St.,  Cleve- 
C.„_jand  3,  Ohio 

Tt^lephone  &  Elec.  Div.  of 
n!.u»  American  Industries,  Inc.,  70 
Ebv  Tn  Meriden,  Conn. 

H  -  18  W,  Chelton  Ave., 
13,  Pa. 

Products  Mfg.  Corp.,  7300 
Federal  Drive,  Dexter,  Mich, 

a*  Engrg.  Corp.,  199  Steuben 

Gat«.  N.  Y. 

220  Hampshire  St., 


General  Electronics  Mfg.  Co.,  2225  S. 
Hoover  St.,  Los  Angeles  7,  Calif. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St.,  Chi¬ 
cago,  Ill. 

Helnze  Electric  Co.,  Lowell,  Mass. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  W'aseca,  Minn. 

Jones,  Howard  B.,  2460  W.  George  St., 
Chicago  18,  Ill. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St.,  -Indianapolis  6,  Ind. 

Mossman,  Inc.,  Donald  I’.,  612  North 
Michigan  Ave.,  Chicago  11,  Ill. 

National  Electronic  Mfg.  Corp.,  22-78 
Steinway  St.,  Long  Island  City  5,  N.  Y. 

National  Fabricated  Products,  2650  Bel- 
den  Ave.,  Chicago  47,  Ill. 

I'hllmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Presto  Electric  Co.,  4511  New  York  Ave., 
Union  City,  N.  J. 

Scovill  Mfg.  Co.,  99  Mill  St.,  Waterbury 
91,  Conn. 

Standard  Electric  Time  Co.,  89  Logan  St., 
Springfield,  Ma.ss. 

Telephonies  Corp.,  350  West  31st  St, 
New  York,  N.  Y. 

Trav-Ler  Karenola  Radio  &  Television 
Corp.,  571  W.  Jackson  Blvd.,  Chi¬ 
cago,  Ill. 

Uclnlte  Co.,  459  Watertown  St.,  Newton- 
ville.  Mass. 

United-Carr  Fastener  Corp.,  31  Ames  St., 
Cambridge  42,  Mass. 

W’^estern  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Wood  Electric  Co.,  Inc.,  C.  I).,  826  Broad¬ 
way,  New  York  3,  N.  Y. 

Keys  and  Coding  Equip¬ 
ment _ 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway.  S.,  Mt.  Vernon, 
N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55  St.,  Cleveland, 
3,  Ohio 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St., 
New  York,  N.  Y. 

Clare  &  Co.,  C.  P.,  4719  Sunnyslde  Ave., 
Chicago  30,  Ill. 

Electro-Medical  Laboratory,  Inc.,  Hollls- 
ton.  Mass. 

Federal  Manufacturing  &  Engineering 
Corp.,  199-217  Steuben  St,  Brooklyn, 
N.  Y. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
St.,  Trenton,  N.  J. 

Foote  Pierson  &  Co.,  Inc.,  75  Hudson  St, 
Newark  4,  N.  J. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Gray  Manufacturing  Co.,  16-30  Arbor  St, 
Hartford,  Conn. 

Haydon  Manufacturing  Co.,  Inc.,  Porest- 
ville.  Conn. 

McElroy  Manufacturing  Corp.,  82  Brook¬ 
line  Ave.,  Boston,  Mass. 

Mechanltron  Corp.,  711  Boylston  St,  Bos¬ 
ton  16,  Mass. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St,  Chicago  12,  Ill. 

Signal  Electric  Mfg.  Co.,  1915  Broadway, 
Menominee,  Mich. 

Telegraph  Apparatus  Co.,  325  W,  Huron 
St,  Chicago,  Ill. 

Telephonies  Corp.,  350  West  31st  St, 
New  York  1,  N.  Y. 

Teleplex  Co.,  107  Hudson  St,  Jersey  City, 
N.  J. 

Vlbroplex  Co.,  Inc.,  833  Broadway,  New 
York,  N.  Y. 

Wallace  &  TIernan  Products,  Inc.,  Belle¬ 
ville,  N.  J. 

Winslow  Co.,  31  Fulton  St,  Newark  2, 
N.  J. 

Knobs _ 

see  Dials 
also  Pointers 


Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 


American  Insulator  Corp.,  New  Freedom, 
Pa. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway.  S.,  Mt.  Vernon, 
N.  Y. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land,  Ohio 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  Ill. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J". 

Davies  Molding  Co.,  Harry,  1428  N. 
Wells  St,  Chicago  10,  Ill. 

Diemolding  Corp.,  Canastota,  N.  Y. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Phlladeljihia  13,  Pa. 

Eclipse  Moulded  Products  Co.,  5151  North 
32nd  St.,  Milwaukee  9,  Wise. 

Emeloid  Co.,  291  Laurel  Ave.,  Arlington, 
N.  J. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Erie  Resistor  Corp.,  644  W.  12  St,  Erie, 
Pa. 

Garfield  Mfg.  Co.,  Garfield,  N.  J. 

Gemloid  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gits  Molding  Corp.,  4600  Huron  St, 
Chicago,  Ill. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Imperial  Molded  Products  Corp.,  2925  W. 
Harrison  St.,  Chicago,  Ill. 

Insulation  Mfg.  Co.,  11  New  York  Ave., 
Brooklyn,  N.  Y. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Kurz-Kasch,  Inc.,  1415  S.  Bway,  Dayton, 
1,  Ohio 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St.,  Indianapolis  6,  Ind. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mass. 

Mykroy,  Inc.,  1917  N.  Springfield  Ave., 
Chicago  47,  Ill. 

National  Co.,  Inc.,  61  Sherman  St,  Mal¬ 
den  48,  Mass. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mass. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Radio  City  Products  Co.,  127  West  26th 
St.,  New  York,  N.  Y. 

Richardson  Co.,  Melrose  Park,  Ill. 

Rogan  Brothers,  2001  S.  Michigan  Ave., 
Chicago,  Ill. 

Stokes  Rubber  Co.,  Jos.,  Taylor  &  Webster 
Sts.,  Trenton,  N.  J. 

Syracuse  Ornamental  Co.,  581  So.  Clinton 
St.,  Syracuse,  N.  Y. 

Victory  Mfg.  Co.,  1722  W.  Arcade  Place, 
Chicago  12,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Worcester  Moulded  Plastics  Co.,  8  Graf¬ 
ton  St.,  Worcester  8,  Mass. 

Lacquer _ 

see  Finishes 

Lights _ 

DIAL  LIGHTS 

Aerolux  Light  Corp.,  653  11th  Ave.,  New 
York  19,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Carlton  Lamp  Corp.,  730  South  13th  St, 
Newark  3,  N.  J. 

Cinch  Mfg.  Corp.,  2335  W.  Van  Buren 
St,  Chicago,  Ill. 

Dial  Light  Co.  of  America,  900  Broadway, 
New  York  3,  N.  Y. 

Drake  Mfg.  Co.,  1713  Hubbard  St,  Chi¬ 
cago,  Ill. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Federal  Screw  Products  Co.,  224  W,  Huron 
St.  Chicago  10,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6660  S. 
Cicero  Ave.,  Chicago  38,  IlL 

Kirkland  Co.,  H.  R.,  8-10  King  St,  Mor¬ 
ristown,  N.  J. 
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Kopp  Glass,  Inc.,  1  E.  42nd  St.,  New  York 
17,  N.  Y. 

Micarta  Fabricators  Inc,,  6324  Ravens- 
wood  Ave.,  Chicago  40,  Ill. 

National  Union  Radio  Corp.,  15  Wash¬ 
ington  St.,  Newark  2,  N.  J. 

Signal  Indicator  Corp.,  894  Broadway, 
New  York  3,  N.  Y. 

Tung-Sol  Lamp  Works,  Inc.,  95  Eighth 
Ave.,  Newark,  N.  J. 

Westinghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Westinghoifse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

PILOT  LIGHTS 

Alden  Products  Co.,  117  North  Main  .St., 
Brockton  64,  Mass. 

Bardwell  &  McAllister,  7636  Santa  Monica 
Blvd.,  Hollywood,  Calif. 

Bryant  Electric  Co.,  1421  State  St.,  Bridge¬ 
port,  Conn. 

Bud  Radio,  Inc.,  2118  East  55  St,  Cleve¬ 
land  3,  Ohio 

Carlton  Lamp  Corp.,  730  South  13th  St, 
Newark  3,  N.  J. 

Cole-Hersee  Co.,  54  Old  Colony  Ave., 
Boston  27,  Mass. 

Conn,  Ltd.,  C.  G.,  Elkhart,  Ind. 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Dial  Light  Co.  of  America,  Inc.,  900 
Broadway,  New  York  3,  N.  Y. 

Drake  Mfg.  Co.,  1713  W.  Hubbard  St, 
Chicago,  IlL 

Federal  Screw  Products  Co.,  224  W. 
Huron  St,  Chicago  10,  Ill. 

Franklin  Mfg.  Corp.,  A.  W.,  175  Varick 
St,  New  York,  N.  Y. 

General  Electric  Co.,  ScHenectadv  5,  N.  Y. 

Gothard  Mfg.  Co.,  1300  North  9th  St, 
Springfield,  Ill. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford  1,  Conn. 

Kellogg  Switchboard  Sk  Supply  Co.,  6660 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kirkland  Co.,  H.  R.,  8-10  King  St,  Morris¬ 
town,  N,  J. 

Kopp  Glass,  Inc^  1  E.  42nd  St,  New 
York  17,  N.  Y. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St,  Mt.  Vernon,  N.  Y. 

National  Union  Radio  Corp.,  15  Wash¬ 
ington  St,  Newark  2,  N.  J. 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y. 

Signal  Indicator  Corp.,  894  Broadway, 
New  York,  N.  Y. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Tlngstol  Corp.,  1461  W.  Grand  Ave.,  Chi- 
cago.  Ill. 

Westinghouse  Electric  Corp.,  Lamp  Div.. 
Bloomfield,  N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wood  Electric  Co.,  Inc.,  C.  D.,  826  Broad¬ 
way,  New  York  8,  N.  Y. 


Lines. 


COAXIAL  LINES 


Locknuts. 


Lockwashers. 


see  Washers 


Loudspeakers _ 

Altec  Lansing  Corn.,  1680  N.  Vine  St,  Los 
Angeles  28,  Cal. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 

Atlas  Sound  Corp.,  1443  39th  St,  Brook¬ 
lyn,  N.  Y. 

Austin  EUectronlc  Mfg.  Co.,  Warren,  Pa 
Bell  Sound  Systems,  Inc.,  1183  Es.sex  Ave., 
Columbus,  Ohio 


Best  Mfg.  Co.,  1200  Grove  St,  Irvington, 
N.  J. 

Boom  Electric  Amplifier  Corp.,  1227  W. 
Washington  Blvd.,  Chicago,  Ill. 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 

Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  111. 

Cinaudagraph  Speakers,  Inc.,  3911  S. 
Michigan  Ave.,  Chicago,  Ill. 

Consolidated  Radio  Products  Co.,  350  W. 
Erie  St,  Chicago  10,  Ill. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  IlL 

Dilks,  Inc.,  Norwalk,  Conn. 

Electronic  Sound  Engineering  Co.,  109  N. 
Dearborn  St,  Chicago  2,  Ill. 

Erwood  Co.,  223  W.  Erie  St.,  Chicago,  Ill. 

Flock  Process  Corp.,  63  W.  21st  St,  New 
York  10,  N.  Y.  (Also  3  Quincy  St., 
Norwalk,  Conn.) 

Gates  Radio  Co.,  220  Hampshire  St.,  Quin¬ 
cy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Instrument  Corp.,  829  Newark 
Ave.,  Elizabeth  F,  N.  J. 

Guided  Radio  Corp.,  161  Sixth  Ave.,  New 
York  13,  N.  Y. 

Hallicrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago  16,  Ill. 

Jensen  Radio  Mfg.  Co.,  6601  S.  Laramie 
Ave.,  Chicago,  Ill. 

Langevin  Co.,  Inc.,  37  W.  65th  St,  .New 
York,  N.  Y, 

Lifetime  Sound  Equipment  Co.,  1101 
Adams  St,  Toledo,  Ohio 

Magnavox  Co.,  The,  2131  Bueter  Rd.,  Fort 
Wayne  4,  Ind. 

Miles  Reproducer  Cq^  Inc.,  812  Broadway, 
New  York,  N.  Y. 

National  Co.,  Inc.,  61  Sherman  St.,  Malden. 

National  Scientific  Products  Co.,  5013  N. 
Kedzle  Ave.,  Chicago  26,  Ill. 

Olesen  Illuminating  Co.,  Ltd.,  (Jtto,  1560 
Vine  St,  Hollywood  28,  Calif. 

Operadio  Mfg.  Co.,  13th  &  Indiana  Sts., 
St  Charles,  Ill. 

Permofiux  Corp.,  4900  W.  Grand  Ave., 
Chicago,  Ill. 

Phllmore  Mfg.  Co.,  113  University  PI., 
New  York,  N,  Y. 

Powers  Electronic  &  Communication  C«., 
Inc.,  Glen  Cove,  N,  Y. 

Quam-Nichols  Co.,  626  East  33rd  Place, 
Chicago  16,  III. 

Racon  Electric  Co.,  Inc.,  52  E.  19th  St., 
New  York  3,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Speakers,  Inc.,  221  E.  Cullerton  St., 
Chicago,  HI. 

Radlonic  Controls,  Inc.,  3758  Belmont 
Ave.,  Chicago  18,  Ill. 

Rola  Co.,  Inc.,  2530  Superior  Ave.,  Cleve¬ 
land,  Ohio 

Schulmerlch  Electronics  Co.,  Sellerovllle, 
Pa. 

Simpson  Mfg.  Co.,  Mark,  188  West  Fourth 
St,  New  York,  N.  Y. 

Stephens  Mfg.  Co.,  10416  National  Blvd., 
Los  Angeles  34,  Calif. 

Taybern  Equipment  Co.,  Inc.,  120  Green¬ 
wich  St,  New  York  6,  N.  Y. 

Techno-Scientific  Co.,  901  Nepperhan  Ave., 
Yonkers  3,  N.  Y. 

University  Laboratories,  226  Varick  St., 
New  York,  N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  6,  N.  Y. 


Lugs  &  Terminals _ 


Aircraft  Products  Co.,  3502  E.  Pontiac 
St,  Fort  Wayne,  Ind. 

Aircraft-Marine  Products,  Inc.,  1523  N. 
Fourth  St,  Harrisburg,  Pa. 

American  Brass  Co.,  Waterbury  88,  Conn. 

Atlas  Products  Corp.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bead  Chain  Mfg.  Co.,  110  Mt.  Grove  St, 
Bridgeport  5,  Conn. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St., 
Chicago  44,  Ill. 

Birnhach  Radio  Co.  Inc.,  145  Hudson  St., 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55  St,  Cleve¬ 
land  3,  Ohio 

Burndy  Engineering  Co.,  107  Bruckner 
Blvd.,  New  York  54,  N.  Y. 


Cambridge  Thermionic  Corp.,  445  Concord 
Ave.,  Cambridge,  Mass. 

Cinch  Mfg.  Corp.,  2335  W.  Van  Buren  St 
Chicago,  111. 

Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Boi- 
ton  27,  Mass. 

Cook  Electric  Co.,  2700  Southp<jrt  Ave., 
Chicago,  IlL 

Dante  Electric  Mfg.  Co.,  Bantam,  Conn. 
Dossert  &  Co.,  249  Huron  St,  Brooklyn 
N.  Y. 

Eastern  Specialty  Co,,  3617-19  N.  Eighth 
St,  Philadelphia  40,  Pa. 

Electric  Auto-Lite  Co.,  Wire  &  Cable  Div . 
Port  Huron,  Mich. 

Federal  Screw  Products  Co.,  224  W.  Hu¬ 
ron  St,  Chicago  10,  IlL 
Franklin  Mfg.  Corp.,  A.  W.,  175  Varick 
St.,  New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Avt- 
Rockford,  IlL 

General  Electric  Co.,  Bridgeport,  Conn. 
Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  IlL 

Grammes  &  Sons,  Inc.,  L  F.,  389  Union 
St.  Allentown  2,  Pa. 

Harvey  Radio  Laboratories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Mass. 
Hatheway  Mfg.  Co.,  Bridgeport,  Conn. 
Heyman  Mfg.  Co,,  Kenilworth,  N.  J. 
Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  IlL 
Ilsco  Copper  &  Tube  Product  Inc.,  Marie- 
mont  Ave.,  Marlemont  27,  Ohio 
Industrial  Screw  &  Supply  Co.,  713  W 
Lake  St.  Chicago  6.  Ill. 

Insuline  Corp.  of  America,  36-02  3.5th 
Ave.,  Long  Island  City,  N.  Y. 
Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Jones,  Howard  B.,  2460  W.  George  St. 
Chicago  18,  IlL 

Kellogg  Switchboard  &  Supply  So.,  9650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 
Krueger  &  Hudepohl,  232-8  Vine  St.,  Cin¬ 
cinnati  5,  (Jhio 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St,  Mt.  Vernon,  N.  Y. 

Lewis  Engineering  Co.,  62  Rubber  Ave., 
Naugatuck,  Conn. 

Manufacturers  Screw  Products.  270  W 
Hubbard  St,  Chicago,  Ill. 

Morse  Co.,  Frank  W.,  301  Congress  .St  , 
Boston  10,  Mass. 

National  Fabricated  Products,  2650  Bei 
den  Ave.,  Chicago  47,  Ill. 
Penn-Union  Electric  Corp.,  315  State  St 
Erie,  Pa. 

Phllmore  Mfg.  Co.,  113  University  Plac*- 
New  York,  N.  Y. 

Rajah  Co.,  Locust  Ave.,  Bloomfield,  N.  J 
Schott  Co.  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

.Scovill  Mfg.  Co.,  99  Mill  St.,  Waterbury 
91,  Conn. 

Shakeproof,  Inc.,  2501  N.  Keeler  Ave 
Chicago  39,  IlL 

Sherman  Mfg.  Co.,  H.  B.,  Battle  Creek 
Mich. 

Smith  Mfg.  Co.,  Nathan  R.,  105  Pasadena 
Ave.,  South  Pasadena,  Calif. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio  „  , 

Stewart  Stamping  Corp.,  630  Central  Park 
Ave.,  Yonkers  4,  N.  Y.  „  , 

.Stimpson  Co.,  Inc.,  Edwin  B.,  74  Frank 
lln  Ave.,  Brooklyn  6,  N.  Y. 
Templetone  Radio  Mfg.  Corp.,  New  Lon¬ 
don,  Conn.  _ _  . 

Thompson-Bremer  &  Co.,  1640  W.  Hub¬ 
bard  St.,  Chicago,  IlL  , 

United-Carr  Fastener  Corp.,  31  Ames  St 
Cambridge  42,  Mass.  ,  , 

Waterbury  Button  Co.,  835  S.  Main  St 
Waterbury,  Conn.  , 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

Zlerlck  Mfg.  Corp.,  386  Gerard  Ave.,  Net* 
York,  N.  Y. 

Machinery,  Printing  Blue 
and  Blue  White - 

see  Blue  and  Black-White 
Printing  Machines 


Machines _ — ' 

con.  WINDING  MACHINES 

Armature  Coll  Equipment,  Inc.,  2605  Ve«* 
Ave.,  Cleveland  3,  Ohio  DoM.ic 

Automatic  Manufacturing  Co.,  900  Pa»* 
Ave.,  E.  Newark,  N,  J. 
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WIMNIC  and  ALLIED  PRODUCTS 


Chapman  Klei^trical  Works,  F.  E.,  1820 
Chouteau  Ave.,  St.  Louis,  Mo. 

Blectrlc  Service  Manufacturing  Co.,  17th 
&  Cambria  Sts.,  Philadelphia  32,  Pa. 

Rneineering  Laboratories,  Inc.,  <502  East 
Fourth  St.,  Tulsa  3,  Okla. 

Giamnini  &  Co.,  Inc.,  G.  M.,  161  E.  Cali¬ 
fornia  St.,  Pasadena,  Calif. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogaliala,  Neb. 

<}uthman  &  Co.,  Edwin  I.,  15  S.  Throop 
St.,  Chicago,  Ill. 

Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  Ill. 

Kalile  Engrg.  Co.,  1307  Seventh  St.,  North 
Bergen,  N.  J, 

Meissner  Mfg.  Div.,  Maguire  Industries. 
Inc.,  Mt.  Carmel,  Ill. 

Mico  Instrument  Co.,  80  Trowbridge  St.. 
Cambridge  38,  Mass. 

Potter  &  Rayfield,  Inc.,  Box  1042,  157o 
Northside  Drive,  Atlanta,  Ga. 

Richardson-Alien  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Smail  Motors,  Inc.,  1322  Elston  Ave., 
Chicago  22,  Ill. 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Stevens  Machinery  Co.,  1461  W.  Grand 
Ave.,  Chicago  22,  111. 

Universal  Winding  Co.,  1655  Elmwood 
Ave.,  Cranston  3,  R.  I. 

MARKING  MACHINES 


see  Plastics  &  Metal  Marking 

TESTING  MACHINES 


see  Tube  Mfrs*.  Test  Equipment 

TUBE  MANUFACTURING  MACHINES 

Ecco  High  Frequency  Corp.,  7020  Hudson 
Blvd.,  North  Bergen,  N.  J. 

Elsler  Engineering  Co.,  740  S.  13th  St., 
Newark  3,  N.  J. 

Klectronic  Manufacturing  Co.,  20  Orange 
St,  Newark  2,  N.  J. 

Engineering  Co.,  27  Wright  St.,  Newark, 
N.  J. 

International  Machine  Works,  2027  46th 
St,  North  Bergen,  N.  J. 

Kahle  Engineering  Co.,  1307  Seventh  St., 
North  Bergen,  N.  J. 

tltton  Engineering  Labs.,  P.  O.  Box  749, 
Redwood  City,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Sylvanla  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 


Magnesium. 


see  Metals 


Magneto. 


PERMANENT  MAGNETS 

Advance  Transformer  Co.,  14  N.  May  St., 
Chicago,  Ill. 

Arnold  Engrg.  Co.,  147  E.  Ontario  St., 
Chicago,  Ill. 

tinaudagraph  Corp.,  2  Selleck  St.,  Stam- 
ford.  Conn. 

truclble  Steel  Co.  of  America,  405  Lex- 
„  Ington  Ave.,  New  York  17,  N.  Y. 
Lrtneral  Electric  Co.,  Schenectady  5,  N.  Y 
•'eneral  Magnetic  Corp.,  2126  E.  Fort  St., 
Detroit  7,  Mich. 

Indiana  Steel  Products  Co.,  6  N.  Michigan 
u.i  Chicago,  Ill. 

“A'co  Co.,  Inc.,  25  North  3rd  St.,  Mlnne- 
apolis,  Minn. 

George  D.,  200  Lafayette  St.  New 

Y. 

&  Steel  Co..  Lockport,  N.  Y. 
smith  Mfg.  Co..  Nathan  R.,  105  Pasadena 
T«„.  Pasadena.  Calif. 

layior-Wharton  Iron  &  Steel  Co.,  High- 
_  bridge,  N.  J. 

&  Skinner  Steel  Products  Co., 
Th  it  iP  St,  Indianapolis,  Ind. 

■i-unlted  Plastics  Corp.,  390  Nye  Ave., 
Irvington,  N.  J. 


Metal  Marking  Machines  — 

•ee  PlasUcs  ft  Metal  Marking 
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Metal  Plating  on  Plastics _ 

see  I'lutiiig-Metul 


Metals 


ALUMINUM 

.Aluiiiinuin  Co.  of  America,  Gulf  Bldg., 
Pittsburgh,  Pa. 

Aluminum  Finishing  Corp.,  1119  E.  22nd 
St.,  Indianapolis,  Ind. 

Belmont  Smelting  &  Refining  Works,  Inc., 
330  Belmont  Ave.,  Brooklyn  7,  N.  Y. 

Fairmont  Aluminum  Co.,  Fairmont,  V/est 
Va. 

Reynolds  Metal  Co.,  Federal  Reserve 
Bldg.,  liichmoiid,  Va. 

Uniform  Tubes,  Shurs  J.ane  &  Laurlston 
St.,  Itoxborough,  Philadelphia,  Pa. 

MAGNESIUM 


.American  Magnesium  Corp.,  2210  Har¬ 
vard  Ave.,  Cleveland,  Ohio 
Belmont  Smelting  &  Refining  Works,  Inc., 
330  Belmont  Ave.,  Brooklyn  7,  N.  Y. 
Bohn  Aluminum  &  Brass  Corp.,  Lafayette 
Bldg.,  Detroit,  Mich. 

Dow  Chemi(;al  Co.,  Midland,  Mich. 

NICKEL 


Inger.soll  Steel  &  Disc  Co.,  New  Castle, 
Ind. 

International  Nickel  Co.,  67  Wall  St., 
New  A'ork  6,  N.  Y. 

Lukens  Steel  Co.,  Coatesvllle,  Pa. 

Superior  Metal  Corp.,  Clearing,  Ill. 

POWDERED  METAL  PRODUCTS 


•American  Electro  Metal  Corp.,  320  Yon¬ 
kers  Ave.,  Yonkers,  N.  Y. 

Belmont  Smelting  &  Refining  Works,  Inc., 
330  Belmont  Ave.,  Brooklyn  7.  N.  Y. 

Chrysler  Corp.,  Amplex  Dlv„  Detroit, 
Mich. 

Cleveland  Tungsten,  Inc.,  10200  Meecli 
Ave.,  Cleveland,  Ohio 

Crowley  &  Co.,  Inc.,  Henry  L.,  1  Central 
Ave.,  West  Orange,  N.  J. 

Division  Lead  Co.,  836  W.  Kinzle  St.,  Chi¬ 
cago  22,  Ill. 

Foote  Mineral  Co.,  1609  Summer  St.,  Phi¬ 
ladelphia,  Pa. 

General  Aniline  &  Film  Corp.,  Special 
Products  Sales  Dept.,  270  Park  Ave., 
New  York  17,  N.  Y, 

<iold.smith  Bros.  Smelting  &  Refining  Co., 
58  East  Washington  St.,  Chicago,  HI. 

Handy  &  Harman,  82  Fulton  St,  New 
York  7,  N.  Y. 

Johnson  Bronze  Co.,  New  Castle,  Pa. 

Keystone  Carbon  Co.,  Inc.,  1935  State  St., 
St  Marys,  Pa. 

•Vlagna  Mfg.  Co.,  444  Madison  Ave.,  New 
York,  N.  Y. 

Mallory  &  Co..  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Mepham  Corp.,  G.  S.,  2001  Lynch  Ave., 
East  St.  Louis,  Ill. 

Mlcro-Ferrocart  Products  Div.,  Maguire 
Industries,  Inc.,  Greenwich,  Conn. 

Moraine  Products  Div.,  General  Motor.s 
Corp.,  Dayton,  Ohio 

National  Lead  Co.,  Ill  Broadway,  New 
York  6,  N.  Y. 

Powder  Metallurgy  Corp.,  30-48  Green- 
point  Ave.,  Long  Island  City,  N.  Y. 

Wlckwire  Spencer  Metallurgical  Corp.,  260 
Sherman  St,  Newark,  N.  J. 

SPECIAL  METALS 

Allegheny  Ludlum  Steel  Corp.,  Bracken- 
ridge,  Pa. 

Alloy  Metal  Wire  Co.,  Prospect  Park,  Pa. 

.American  Platinum  Works,  New  Jersey 
R.  R.  Ave.,  at  Oliver  St,  Newark, 
5,  N,  J. 

Baker  &  Co.,  113  Astor  St,  Newark  5, 
N.  J, 

Belmont  Smelting  &  Refining  Work.s,  Ina, 
330  Belmont  Ave.,  Brooklyn  7,  N.  Y. 

Bishop  &  Co.,  Platinum  Works,  J.,  12 
Channlng  Ave.,  Malvern,  Pa. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land  3,  Ohio 

Calllte  Tungsten  Corp.,  544  39th  St.,  Union 
Ciyr,  N.  J. 

Cha.se  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 


Chace  Co.,  W.  M.,  1600  Beard  Ave.,  De¬ 
troit,  Mich. 

Cohn  &  Co.,  Sigmund,  44  Gold  St,  New 
York,  N.  Y. 

Cross,  H.,  15  Beekman  St,  New  York, 
N.  Y. 

Division  Lead  Co.,  836  W.  Kinzie  St, 
Chicago  22,  Ill. 

Driver  Co.,  William  B.,  150  Riverside  Ave., 
Newark,  N.  J. 

Driver  Harris  Co.,  Harrison,  N.  J. 

Fansteei  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Rd.,  North  Chicago,  Ill. 

Foote  Mineral  Co.,  1609  Summer  Street, 
Philadelphia,  Pa. 

General  Plate  Div.  Metals  &  Controls 
Corp.,  34  Forest  St.,  Attleboro,  Mass. 

Goldsmith  Bros.  Smelting  &  Refining  Co., 
58  E.  Washington  St.,  Chicago,  Ill. 

Handy  &  Harman,  82  Fulton  St,  New 
York  7,  N.  Y. 

Haydu  Bros.,  Mt.  Bethel  Rd.,  Plainfield, 
N.  J. 

International  Nickel  Co.,  Inc.,  67  Wall  St, 
New  York  5,  N.  Y. 

Kemet  Laboratories  Co.,  Inc.,  West  117th 
St.  &  Madi.son  Ave.,  Cleveland  1,  Ohio 

King  Laboratories,  Inc.,  205  Oneida  St, 
Syracuse  4,  N.  Y. 

.Makepeace  Co.,  D.  E.,  Attleboro,  Mass. 

Ney  Co.,  J.  M.,  Hartford,  Conn. 

North  American  Philips  Co.,  Inc.,  100  East 
42nd  St,  New  York  17,  N.  Y. 

Olin  Industries,  East  Alton,  111. 

Peerless  Roll  Leaf  Co.,  Inc.,  4517  New 
York  Ave.,  Union  City,  N.  J. 

Rapid  Electroplating  Process,  Inc.,  1414 
S.  Wabash  Ave.,  Chicago  6,  Ill.  (elec¬ 
troplating  &  treating) 

Revere  Copper  &  Brass  Inc.,  230  Park 
Ave.,  New  York  17,  N.  Y. 

Riverside  Metal  Co.,  Riverside,  N.  J. 

Scovlll  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn. 

Simonds  Saw  &  Steel  Co.,  Lockport,  N.  Y. 

Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 

Western  Brass  Mills,  Div.  of  Olln  Indus¬ 
tries,  Inc.,  East  Alton,  HI. 

Westinghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Wlckwire  Spencer  Metallurgical  Corp.,  260 
Sherman  St,  Newark,  N.  J. 

Wilson  Co.,  H.  A.,  105  Chestnut  St,  New¬ 
ark  5,  N.  J. 


STEEL  ELECTRICAL 


•Allegheny  Ludlum  Steel  Corp.,  Bracken- 
ridge,  Pa. 

American  Rolling  Mill  Co.,  Curtis  St, 
Middletown,  Ohio 

American  Steel  &  Wire  Co.,  Rockefeller 
Building,  Cleveland  13,  Ohio 

Carnegle-Hllnols  Steel  Corp.,  Carnegie 
Bldg.,  Pittsburgh,  Pa. 

Crucible  Steel  Co.,  of  America,  406  Lex¬ 
ington  Ave.,  New  York,  N.  Y, 

Empire  Steel  Corporation,  N,  Bowman  St, 
Mansfield,  Ohio 

Follansbee  Steel  Corp.,  Third  &  Liberty 
Sts.,  Pittsburgh,  Pa. 

Granite  City  Steel  Co.,  Granite  City,  Ill. 

Newport  Rolling  Mill  Co.,  Ninth  &  Lowell 
Sts.,  New'port,  Ky. 

Republic  Steel  Corp.,  Republic  Bldg., 
Cleveland  1,  Ohio 

Thomas  Steel  Co.,  Delaware  Ave.,  Warren 
Ohio 

Union  Drawn  Steel  Div.,  Republic  Steel 
Corp.,  Harsh  Ave.,  S.  E.  Massillon, 
Ohio 
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burgh,  Pa. 

Wheeling  Steel  Corp.,  Wheeling  Steel 
Corp.,  Bldg.,  Wheeling,  W.  Va. 
Voungstown  Sheet  &  Tube  Co.,  Stambaugh 
Bldg.,  Youngstown,  Ohio 


THERMOSTATIC  METALS 


Baker  &  Co.,  113  Astor  St,  Newark  5, 
N.  J. 

Brainin  Co.,  C.  S.,  233  Spring  St,  New 
York  13,  N.  Y. 

Calllte  Tungsten  Corp.,  544  39th  St., 
Union  City,  N.  J. 

Chace  Co.,  W.  M.,  1600  Beard  Ave.,  De¬ 
troit,  Mich. 

General  Plate  Div.,  Metals  &  Controls 
Corp.,  34  Forest  St,  Attleboro,  Mass. 

Wilson  Co.,  H,  A.,  105  Chestnut  St.,  New¬ 
ark  5,  N.  J. 
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Meters 


AMMETERS 


AHSUciated  liesearch  Inc.,  231  S.  Green 
St.,  Chicago  7,  111. 

Boes  Co.,  W.  W.,  3001  Salem  Ave.,  Dayton, 
3,  Ohio 

Bristol  Co.,  Waterbury  91,  Conn. 

Burlington  Instrument  Co.,  214  North  4th 
St,  Burlington,  Iowa 

Burton-Rogers  Co.,  857  Boylston  Street, 
Boston  16,  Mass. 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

De  Jur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Electric  Auto-Lite  Corp.,  Toledo  1,  Ohio 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Electro-Mechanical  Instrument  Co.,  812 
Chestnut  St,  Perkasie,  Pa. 

Electronic  Development  Co.,  1336  North 
Saddle  Creek  Road,  Omaha  3,  Nebr. 

Esterline-Angus  Co.,  Inc.,  1’.  O.  Box  597, 
Indianapolis,  Ind. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronic  Mfg.  Co.,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
Duiwnt  Ave.,  Cleveland,  Ohio 

J-B-T  Instruments,  Inc.,  441  Chapel  St, 
New  Haven  8,  Conn. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

MB  Manufacturing  Co.,  New  Haven,  Conn. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Meters,  Inc.,  915  Riveria  Drive,  Indian¬ 
apolis  5,  Ind. 

Norton  Electrical  Instrument  Co.,  79  Hil¬ 
liard  St.,  Manchester,  Conn. 

I’recision  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  L.  I.,  N.  Y. 

Radio  City  Products  Co.,  127  West  26th 
St.,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rawson  Electrical  Instrument  Co.,  Inc., 
110  Potter  St.,  Cambridge  42,  Mass. 

Readrite  Meter  Works,  College  Ave., 
Bluffton,  Ohio 

Reliance  Instrument  Co.,  715  N.  Kedzie 
Ave.,  Chicago,  Ill. 

Rhamstine,  J.  Thos.,  301  Beaublen  St., 
Detroit  26,  Mich. 

Rolier-Smith,  Bethlehem,  Pa. 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Sensitive  Research  Instrument  Co.,  9  Elm 
Ave.,  Mt.  Vernon,  N.  Y. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St., 
Chicago  44,  111. 

Sun  Mfg.  Co.,  6323  Avondale  Ave.,  Chi¬ 
cago,  III. 

Superior  Instruments  Co.,  227  Fulton  St., 
New  York  7,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Technical  Products  Co.,  158  Madl.son  Ave., 
at  Third  St.,  Memphis,  Tenn. 

Thwing-Albert  Instrument  Co.,  Penn  St.,. 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg¬ 
wick  St,  Chicago  10,  Ill. 

Western  Electro-Mechanical  Co.,  Inc.,  300 
Broadway,  Oakland,  Calif. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Freyllnghuysen  Ave.,  Newark  5,  N.  Y. 


FIELD  INTENSITY  METERS 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Fada  Radio  &  Electric  Co.,  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 

Freed  Radio  Coit).,  200  Hudson  St,  New 
York,  N.  Y. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  276  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Lewis  Engineering  Co.,  62  Rubber  Ave., 
Naugatuck,  Conn. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 


Measurements  Corp.,  Boonton,  N.  J. 
Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Radio  Corp,  of  America,  RCA  Victor  Div., 
Camden,  New  Jersey 
Rlchardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y, 


FREQUENCY  METERS 


Aero  Communications,  Inc.,  231  Main  St, 
Hempstead,  L.  I.,  N.  Y. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bendix  Radio  Div.  of  Bendix  Aviation 
Corp.,  Baltimore  4,  Md. 

Biddle  Co.,  James  G.,  1213  Arch  St.,  Phi¬ 
ladelphia,  Pa. 

Browning  Laboratories,  Inc.,  750  Main 
St.,  Winchester,  Mass. 

Burlington  Instrument  Corp.,  214  North 
4th  St.,  Burlington,  Iowa 

Burnett  Radio  Lab.,  Wm.  W.  L.,  4814 
Idaho  St.,  San  Diego,  Calif. 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Collins  Radio  Co.,  855-35th  St,  N.  E.  Cedar 
Rapids,  Iowa 

Cardwell  Mfg.  Corp.,  Allen  D.,  81  Prospect 
St.,  Brooklyn,  N.  Y. 

Conn  Ltd.,  C.  G.,  Elkhart,  Ind. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

Doolittle  Radio,  Inc.,  7421  South  Loomis 
Blvd.,  Chicago,  Ill. 

Engineering  Laljoratories,  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla. 

Erco  Radio  Laboratories,  Inc.,  Fenimore 
Ave.,  Hempstead,  N.  Y. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

Fada  Radio  &  Electric  Co.,  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 

Ferris  Instrument  Co.,  110-112  Cornelia 
St.,  Boonton,  N.  J. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Gurley,  W.  &  1.,.  E.,  514  Fulton  St.,  Troy, 
N.  Y. 

Harvey  Radio  Laboratories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Ma.ss. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St.,  Philadelphia,  Pa. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Higgins  Industries,  Inc.,  2221  Warwick 
Ave.,  Santa  Monica,  Calif. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St., 
Los  Angeles  7,  Calif. 

J-B-T  Instruments,  Inc.,  441  Chapel  St., 
New  Haven  8,  Conn. 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  Ix)ng  Island,  N.  Y. 

I..ampkin  Laboratories,  Bradenton,  Fla. 

Lavoie  Laboratories,  Mattaw'an-Freehold 
Rd.,  Morganville,  N.  J. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Link,  Fred  M.,  125  West  17  St.,  New 
York,  N.  Y. 

Mico  Instrument  Co.,  80  Trowbridge  St., 
Cambridge  38,  Mass. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mass. 

National  Co.,  61  Sherman  St.,  Malden  48, 
Mass. 

North  American  Philips  Co.,  Inc.,  100 
East  42nd  St.,  New  York,  N.  Y. 

Pacific  Electronics,  Sprague  at  Jefferson 
St.,  Spokane,  Wash. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Roller-Smith,  Bethlehem,  Pa. 

Schuttig  &  Co.,  9th  &  Kearney  St.,  N.E., 
Washington  17,  D.  C. 

Sorensen  &  Co.,  376  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn  1,  New  York 

Telicon  Corp.,  305  East  63rd  St.,  New 
York,  N.  Y. 

Transmitter  Equipment  Mfg.  Co.  Inc.,  345 
Hudson  St.,  New  York  14,  N.  Y. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 


Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

GALVANOMETERS 


Boes  Co.,  W.  W.,  3001  Salem  Ave.,  Dayton 
3,  Ohio 

Brush  Development  Co.,  3405  Perkins  Ave. 
Cleveland  14,  Ohio  ’ 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  111. 

Communication  Measurements  Laboratory, 
120  Greenwich  St.,  New  York,  N.  Y,’ 

Consolidated  Engineering  Corp.,  595  E. 
Colorado  St.,  Pasadena  1,  Calif. 

De  Jur  Amsco  Corp.,  Northern  Blvd.  at 
45th  St.,  Long  Island  City  1,  N.  Y. 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St.,  Tulsa  3,  Okla. 

Engelhard,  Inc.,  Charles,  233  New  Jersey 
R.  R.  Ave.,  Newark  5,  N.  J. 

Fisher  Scientific  Co.,  711  Forbes  St.,  Pitts¬ 
burgh,  Pa. 

G-M  Laboratories,  Inc.,  4313  N.  Knox 
Ave.,  Chicago,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  y. 

Geophysical  Instrument  Co.,  Key  Blvd.  & 
Nash  St.,  Arlington,  Va. 

Giannlni  &  Co.,  Inc. ;  G.  M.,  161  E.  Cali- 
forrda  St.,  Pasadena,  Calif. 

Hathaway  Instrument  Co.,  1315  S.  Clark¬ 
son  St.,  Denver  10,  Colo. 

Heiland  Research  Corp.,  130  East  Fifth 
St.,  Denver  9,  Colo. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

J-B-T  instruments,  Inc.,  441  Chapel  SL, 
New  Haven  8,  Conn. 

Leeds  &  Northrop  ('o.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

MB  Manufacturing  Co.,  1060  State  St., 
New  Haven,  Conn. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Meters,  Inc.,  915  Riveria  Drive,  Indian¬ 
apolis  5,  Ind. 

Miller  Corp.,  Wm..  362  W.  Colorado  St., 
Pasadena,  Calif 

Pfaltz  &  Bauer,  Inc.,  350  Fifth  Ave.,  New 
York,  N.  Y. 

Portable  Products  Corp.,  C.  J.  Tagliabue 
Div.,  550  Park  Ave.,  Brooklyn  5,  N.  Y. 

Rawson  Electrical  Instrument  Co.,  Ine., 
110  Potter  St.,  Cambridge  42,  Ma.s.«. 

Roller-Smith,  Bethlehem,  Pa. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Sanborn  Co.,  39  Osborne  St.,  Cambridge 
39,  Mass. 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Sensitive  Research  Instrument  Co.,  9  Elm 
Ave.,  Mt.  Vernon,  N.  Y. 

Simpson  Electric  Co.,  6218  W.  Kinzie  St., 
Chicago  44,  Ill. 

Technical  Products  Co.,  158  Madison  Ave., 
at  Third  St.,  Memphis,  Tenn. 

Thwing-Albert  Instrument  Co.,  I’enn  St. 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg¬ 
wick  St.,  Chicago  10,  111. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp., 

Frelinghuysen  Ave.,  Newark  5,  N.  J- 

Winslow  Co.,  31  Fulton  St.,  .Newark  2. 
N.  J. 

LIGHT  METERS 


De  Jur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St.,  l»ng  Island  City  1,  N-  X'  v 
General  Electric  Co.,  Schenectady  5,  V  »• 
Hickok  Electrical  Instrumeiit  Co.,  10»H 
DuPont  Ave.,  Cleveland,  Ohio 
Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa.  ,  ^ 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

MB  Manufacturing  Co.,  1060  State  at, 
New  Haven,  Conn. 

Marion  Electrical  Instrument  Co.,  Man- 
chcstd*  IN,  H 

Megard.  Corp*.,  1601  S.  Burlington  St.,  D>» 
Angeles  6,  Calif.  - 

Pfaltz  &  Bauer,  Inc.,  350  Fifth  Ave.,  New 
York,  N.  Y 

Photovolt  Corp.  95  Madison  Ave.,  >e 
York  16,  N.  Y.  ^ 

Pho-Tron  Instrument  Co.,  5713  Euciw 
Ave.,  Cleveland,  Ohio 
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ONIC  and  ALLIED  PRODUCTS. 


,  rjistiiie,  J.  Thos.,  301  Beaubien  St., 
Detroit  26,  Mich. 

ntific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif, 
w-nical  Products  Co.,  158  Madison  Ave. 

at  3rd  St.,  Memphis,  Tenn. 
iVl(h  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago  10,  Ill. 

fstinghouse  Electric  Corp.,  East  Pitts¬ 
burgh.  Pa. 

eston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

MODULATION  METERS 

..rker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

MtsCo.,  W.  W.,  3001  Salem  Ave.,  Dayton 
3,  Ohio 

-toi  Radio  Co.,  220  Hampshire  St., 
Quincy,  I  IF. 

-neral  Electric  Co.,  Schenectady  5,  N.  Y. 
fneral  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

/»i.s  Engineering  Co.,  52  Rubber  Ave., 
.Naugatuck,  Conn. 

Mfg.  Co.,  1060  State  St.,  New  Haven, 
Conn. 

i!ard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

udk)  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

i  ndt  Engineering  Co.,  4757  Ravenswood 
Ave.,  Chicago,  Ill. 

■' eftinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

eston  Electrical  Instrument  Corp.,  614 
Frellnghuy.sen  Ave.,  Newark  5,  N.  J. 

OHMMETERS 

^'ociated  Research,  Inc.,  231  South  Green 
St,  Chicago  7,  Ill. 

Middle  Co.,  James  G.,  1213  Arch  St., 
Philadelphia,  Pa. 

Co.,  W.  W.,  3001  Salem  Ave.,  Day- 
ton  3,  Ohio 

liirlington  Instrument  Corp.,  214  North 
1th  St,  Burlington,  Iowa 
i"  Jur  Amsco  Corp.,  Northern  Blvd.  at 
45th  St.,  I.iong  Island  City  1,  N.  Y. 

Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Kirtric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 
■'■"tronio  Development  Co.,  1336  North 
Saddle  Creek  Road,  Omaha  3,  Nebr. 

=  H'y  Mfg.  Co.,  Inc.,  33  West  46th  St., 
•New  York  19,  N.  Y. 

' '  nt-ral  Electric  Co.,  Schenectady  5,  N.  Y. 
'fneral  Electronics  Mfg.  Co.,  2225  So. 

Hoover  St.,  I^os  Angeles  7,  Calif, 
general  Radio  Co.,  275  Massachusetts 
Aye.,  Cambridge  39,  Mass. 

■ray  Instrument  Co.,  641/2  W.  Johnson  St, 
bermantown,  Philadelphia,  Pa. 

'/'■'•nby  Mfg.  Co.,  Plainville,  Conn. 

"‘try  &  Young,  203  Ann  St.,  Hartford, 

'  'inn. 

'•wng  Aid  Labs,  1404  Franklin  St, 
„  Michigan  City,  Ind. 

■  1  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 
M'litzer-Cabot  Signal  Division,  400  Stuart 
M  Boston  17,  Mass. 

Northrup  Co.,  4970  Stenton  Ave., 
/hlladelphia  44,  Pa. 

t  anon  Electrical  Instrument  Co.,  Man- 
j  Chester,  X.  H. 

Mfg.  Co.,  1060  State  St,  New  Haven, 

.  Conn. 

•virton  pectrical  Instrument  Co.,  79  Hll- 
(T,-;  I  ’  Manchester,  Conn. 

u  Apparatus  Co.,  92-27  Horace 
B'vd.,  Elmhurst,  N.  Y. 

•auio  City  Products  Co.,  127  W.  26fh  St, 
York,  N.  Y. 

America,  RCA  Victor  Div., 
I,  j.'^'hden,  Xew'  Jersey 

Co.,  1353  Sterling  Place, 
^  Brooklyn,  N.  Y. 

Co.,  152  W.  25th  St., 
New  York,  N.  Y. 

'‘VntJfi  Pa. 

Radio  Products  Co.,  738  W. 
'haW?“  Council  Bluffs,  Iowa 

,  felf  "pa"""-’ 

Co.,  Electronics  Div.,  12 
■''licht  1  ’  Springfield,  Mass. 

Xw  York  “•’  P^ace, 

^5®^™ments  Co.,  227  Fulton  St, 

Y. 

Co.,  1171  Tremont 
at.  Boston  20,  Mass. 


Techno  Scientific  Co.,  901  Nepperhan  Ave,. 
Yonkers  3,  N.  Y. 

Thwlng-Albert  Instrument  Co.,  Penn  St. 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Triumph  Mfg.  Co.,  913  W.  Van  Buren  St, 
Chicago  7,  Ill. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago  10,  Ill. 

W'estinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

Winslow  Co.,  31  Fulton  St.,  Newark  2, 
N.  J. 

pH  METERS,  RECORDERS  & 
COMPARATORS 

Bristol  Company,  Waterbury  91,  Conn. 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  Ill. 

Coleman  Electric  Co.,  318  Madi.son  St., 
Maywood,  Ill. 

Colloid  Equipment  Co.,  Inc.,  50  Church  St., 
New  York,  N.  Y. 

Commercial  Research  Labs.,  Inc.,  20  Bart¬ 
lett  Ave.,  Detroit  3,  Mich. 

Fisher  Scientific  Co.,  711  Forbes  St.,  Pitts¬ 
burgh,  Pa. 

Foxboro  Co.,  Foxboro,  Mass. 

Gamma  Instrument  Co.,  Inc.,  95  Madison 
Ave.,  New  York  16,  N.  Y. 

General  Electric  Co.,  1  River  Rd.,  Schen¬ 
ectady  5,  N.  Y. 

Hellige,  Inc.,  3718  Northern  Blvd.,  Long 
Island  City  1,  N.  Y. 

LaMotte  Chemical  Products  Co.,  Towson  4, 
Baltimore,  Md. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

MB  Mfg.  Co.,  1060  State  St.,  New  Haven, 
Conn. 

Machlett  &  Son,  E.,  220  East  23rd  St.,  New 
York  10,  N.  Y. 

National  Technical  Labs.,  820  Mission  St., 
South  Pasadena,  Calif. 

Pfaltz  &  Bauer,  Inc.,  350  Fifth  Ave.,  New 
York,  N.  Y. 

Portable  Products  Corp.,  C.  ,1.  Tagliabue 
Div.,  550  Park  Ave.,  Brooklyn  5,  N.  Y. 

Photovolt  Corp.,  95  Madison  Ave.,  New 
York  16.  N.  Y. 

Rascher  &  Betzold,  829-835  Orleans  St., 
Chicago,  Ill. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel- 
I)hia,  Pa. 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Taylor  &  Co.,  W.  A.,  7300  York  Road, 
Baltimore  4,  Md. 

Technical  Products  Co.,  P.  O.  Box  93,  158 
Madison  Ave.  at  3rd  St.,  Memphis, 
Tenn. 

Thwing-Albert  Instrument  Co.,  Penn  St. 
at  Pulaski  Ave.,  Philadelphia  44.  Pa. 

Wallace  &  Tiernan  Products  Inc.,  Belle¬ 
ville,  N.  J. 

Welch  Manufacturing  Co.,  W.  M.,  1515 
.Sedgwick  St.,  Chicago  10,  Ill. 

Wllkens- Anderson  Co.,  Ill  N.  Canal  St., 
Chicago  6,  Ill. 

PHASE  ANGLE  METERS 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Andrew  Co.,  363  East  75th  St.,  Chicago 
19,  Ill. 

Edison,  Inc.,  Thomas  A.,  Instrument  Div., 
51  Lakeside  Ave.,  West  Orange,  N.  .1. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hickok  Electrical  Instrument  Co.,  10514 
Du  Pont  Ave.,  Cleveland,  Ohio 

Johnson  Co.,  E.  F.  Waseca,  Minn. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Sorenson  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuy.sen  Ave.,  Newark  5,  N.  J. 

POWER  LEVEL  METERS 

see  Indicators 

"Q"  METERS 

Boonton  Radio  Corp.,  Boonton,  N.  J. 


Communication  Parts,  1101  N.  Paulina  St., 
Chicago  22,  Ill. 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

MB  Mfg.  Co.,  10'60  State  St.,  New  Haven, 
Conn. 

Megard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

THERMOCOUPLE  METERS 

Bailey  Meter  Co.,  1050  Ivanhoe  Rd.,  Cleve¬ 
land  10,  Ohio 

Boes  Co.,  W.  W.,  3001  Salem  Ave.,  Day- 
ton  3,  Ohio 

Brown  Instrument  Co.,  4428  Wayne  Ave,, 
Philadelphia  44,  Pa. 

Burlington  Instrument  Corp.,  214  North 
Fourth  St,  Burlington,  Iowa 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Electronic  Development  Co.,  1336  North 
Saddle  Creek  Road,  Omaha  3,  Nebr. 

Foxboro  Co.,  Foxboro,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2225  So. 
Hoover ’St.,  Los  Angeles  7,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Illinois  Testing  Labs.,  Inc.,  420  N.  LaSalle 
St.,  Chicago,  Ill. 

J-B-T  Instruments,  Inc.,  441  Chapel  St., 
New  Haven  8,  Conn. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

MB  Mfg.  Co.,  1060  State  St,  New  Haven, 
Conn. 

Meters,  Inc.,  915  Riveria  Drive,  Indian¬ 
apolis  5,  Ind. 

Portable  Products  Corp.,  C.  J.  Tagliabue 
Div.,  550  Park  Ave.,  Brooklyn  6,  N.  Y. 

Itawson  Electrical  Instrument  Co.,  Inc., 
110  Potter  St.,  Cambridge  42,  Mass. 

Roller-Smith,  Bethlehem,  Pa. 

Sensitive  Research  Instrument  Co.,  9  Elm 
Ave.,  Mt.  Vernon,  N.  Y. 

Simp.son  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago  44,  111. 

Thwing  Albert  Instrument  Co.,  Penn  St.  & 
Pulaski  Ave.,  Philadelphia  44,  Pa. 

Triplett  Electrical  instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Welch  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St.,  Chicago  10,  Illinois 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  In.strument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

TIME  METERS 

Amercian  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 

Electric  Tachometer  Corp.,  Broad  &  Spring 
Garden  Sts.,  Philadelphia,  Pa. 

Esterline-Angus  Co.,  Inc.,  P.  O.  Box  596, 
Indianapolis,  Ind. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Haydon  Manufacturing  Co.  Inc.,  Forest- 
ville.  Conn. 

Hickok  Electrical  Instrument  Co.,  10ol4 
DuPont  Ave.,  Cleveland,  Ohio 

Industrial  Timer  Corp.,  117  Edison  Place, 
Newark  5,  N.  J. 

J-B-T  Instruments,  Inc.,  441  Chapel  St., 
New  Haven  8,  Conn. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Lumenite  Electric  Co.,  407  S.  Dearborn 
St.,  Chicago,  Ill. 

National  Instrument  Co.,  246  Walnut  St., 
Newtonville  60,  Mass. 

Potter  Instrument  Co.,  136-56  Roosevelt 
Ave.,  Flushing,  Long  Island,  N.  Y. 

Richardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Rowe  Radio  Research  Laboratory  Co., 
2422  N.  Pulaski  Rd.,  Chicago  39,  III 

Standard  Electric  Time  Co.,  89  Logan  St., 
Springfield,  Mass. 

Warren  Telechron  Co.,  Homer  Ave.,  Ash¬ 
land,  Mass. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

VACUUM  TUBE  VOLTMETERS  . 

American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Ballantine  Laboratories,  Inc.,  Boonton, 
N.  J. 

Barber  I.abs,  Alfred  W.,  34-04  Francis 
I.,ewis  Blvd.,  Flushing,  New  York. 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn.  «... 

Electronic  Development  Co.,  1336  North 
Saddle  Creek  Road,  Omaha  3,  Nebr. 
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Ksp«y  Mt'g.  Co.,  Inc.,  ^3  Weat  46th  St., 
New  York  liJ,  N.  Y. 

Kerris  Instrument  Co.,  110-112  Cornelia 
St.  lioonton,  N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Generai  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Grenby  Mtg.  Co.,  Plainvilie,  Conn. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St.,  Philadelphia  6,  Pa. 

Hewlett-Packard  Co.,  395  Page  Mill  Kd., 
Palo  Alto,  Calif. 

Hickok  Eiectrlcal  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Jackson  Electrical  Instrument  Co.,  16-18 
S.  Patterson  Blvd.,  Dayton  1,  Ohio 

Knickerbocker  Deveiopment  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

Lawton  Products  Co.,  Inc.,  624  Madison 
Ave.,  New  York  22,  N.  Y. 

MB  Manufacturing  Co.,  1060  State  St., 
New  Haven,  Conn. 

.Vleasurements  Corp.,  Boonton,  N.  J. 

.VIegard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

National  Technical  Laboratories,  820  Mis¬ 
sion  St.,  South  Pasadena,  Calif. 

Precision  Apparatus  Co.,  93-27  Horace 
Harding  Blvd.,  Elmhurst,  N.  Y. 

Radio  City  Products  Co.,  127  West  26th 
St.,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Design  Co.,  1353  Sterling  Place, 
Brooklyn,  N.  Y. 

Reiner  Electronics  Co.,  152  W.  25th  St., 
New  York,  N,  Y. 

Richardson-Alien  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St,, 
Chicago  44,  Ill. 

Sound  Apparatus  Co.,  233  Broadway,  New 
York  7,  N.  Y. 

Springfield  Sound  Co.,  Electronics  Div.,  12 
Cass  St.,  Springfield,  Mass. 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  65,  N.  Y. 

Superior  Instruments  Co.,  227  Fulton  St., 
New  York  7,  N.  Y. 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

Technical  Devices  Corp.,  Beaufort  &  Eagle 
Rock  Ave.,  Roseland,  N.  J. 

Televiso  Products,  Inc.,  6533  N.  Olmstead 
Ave.,  Chicago,  III. 

Weston  Electrical  Instrument  Corp.,  6^4 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 


VOLTMETERS 


Hickok  Electrical  liistrunient  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Jackson  Electrical  Instrument  Co.,  16-18 
S,  Patterson  Blvd.,  Dayton  1,  Ohio 

J-B-T  Instruments,  Inc.,  441  Chapel  St., 
New  Haven  8,  Conn. 

Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

MB  Manufacturing  Co.,  1060  State  St., 
New  Haven,  Conn. 

Meek  Industries,  John,  Plymouth,  Ind. 

Meters,  Inc.,  915  Rlveria  Drive,  Indian¬ 
apolis  5,  Ind. 

Norton  Electrical  Instrument  Co.,  79  Hil¬ 
liard  St.,  Manchester,  Conn. 

Precision  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  N.  Y. 

Radio  City  Products  Co.,  127  W.  26th  St., 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

liaw.son  Electrical  Instrument  Co.,  Inc., 
110  Potter  St.,  Cambridge  42,  Mass. 

Readrite  Meter  Works,  College  Ave.,  Bluff- 
ton,  Ohio 

Reliance  Instrument  Co.,  715  N.  Kedzie 
Ave.,  Chicago,  III. 

Rham.stine,  J.  Thus.,  301  Beaublen  St.,  De¬ 
troit,  Mich. 

Roller-Smith,  Bethlehem,  Pa. 

.Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Sensitive  Research  Instrument  Co.,  9  Elm 
St.,  Mt.  Vernon,  N.  Y. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave.,  Col¬ 
lingdale,  Pa. 

Simpson  Electric  Co.,  6218  W.  Kinzie  St., 
Chicago  44,  111. 

Sun  Mfg.  Co.,  6323  Avondale  Ave.,  Chi¬ 
cago,  Ill. 

Superior  Instruments  Co.,  227  Fulton  St, 
New  York  7,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

Televiso  Products,  Inc.,  6533  N.  Olmstead 
Ave.,  Chicago,  Ill. 

Thwlng-Albert  Instrument  Co.,  Penn  St. 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Welch  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago  10,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Freylinghuysen  Ave.,  Newark  6,  N.  J. 


VOLUME  INDICATOR  METERS 


Aerolux  Light  Corp.,  653  Eleventh  Ave., 
New  York  19,  N.  Y. 

Associated  Research,  Inc.,  231  S.  Green 
St,  Chicago  7,  Ill. 

Ballantlne  Laboratories,  Inc.,  Boonton, 
N.  J. 

Boes  Co.,  W.  W.,  3001  Salem  Ave.,  Day- 
ton  3,  Ohio 

Bristol  Co.,  Waterbury  91,  Conn. 

Burlington  Instrument  Co.,  214  North  4th 
St,  Burlington,  Iowa 

Burton-Rogers  Co.,  857  Boylston  St,  Bos¬ 
ton  16,  Mass. 

De  Jur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  6,  Ohio 

Electro-Mechanical  Instrument  Co.,  812 
Chestnut  St,  Perkasle,  Pa. 

Electronic  Development  Co.,  1336  North 
Saddle  Creek  Road,  Omaha  3,  Nebr. 

Engelhard,  Inc.,  Charles,  233  N.  J.  R.  R. 

A  Vfk  T 

Espey  Mfg.  Co.,  Inc.’,  33  West  46th  St, 
New  York,  N.  Y. 

Esterllne-Angus  Co.,  Inc.,  P.  O.  Box  596, 
Indianapolis,  Ind. 

Ferranti  Electric,  Inc.,  30  Rockfeller 
Plaza,  New  York  20,  N.  Y. 

Perris  Instrument  Co.,  110-112  Cornelia 
St,  Boonton,  N.  J. 

G-M  Laboratories,  Inc.,  4313  N.  Knox 
Ave.,  Chicago,  Hi. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  276  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Hatry  &  Young,  203  Ann  St,  Hartford, 
Conn. 


Worcester  Moulded  Plastics  Co..  8  (>.  < 
St.,  Worcester  8,  Mass  “ 


WATTMETERS 


Bristol  Co.,  Waterbury  91,  Conn  * 

Esterline-Angu.s  Co.,  Inc.,  P.  O.  Box 
Indianapolis,  Ind. 

General  Electric  Co.,  Schenectad.v  5  \  ,  ; 

Hickok  Electrical  Instrument  Co  ’iosu 
DuPont  Ave.,  Cleveland,  Ohio  ’  * 

Leeds  &  Northrup  Co.,  4970  Stenton  Av. ' 
Philadelphia  44,  Pa. 

Radio  City  Products  Co.,  127  West  ’t  iii 
St,  New  York,  N.  Y. 

Rawson  Electrical  Instrument  Co.  . 
110  Potter  St,  Cambridge  42,  Ma-,  ' 

Roller-Smith,  Bethlehem,  Pa. 

.Sensitive  Research  Instrument  Co.,  'j  >  ^ 
Ave.,  Mt.  Vernon,  N.  Y. 

Simpson  Electric  Co.,  5218  W.  Kinzie ' 
Chicago  44,  Ill. 

Sperry  Gyroscope  Co.,  Manhattan 
Plaza,  Brooklyn  I,  N.  Y. 

Welch  Scientific  Co.,  W.  M.,  1515  Stdit- 
wick  St,  Chicago  10,  Ill. 

Westlnghouse  Electric  Corp.,  East  1 
burgh.  Pa. 

Weston  Electrical  Instrument  Corv.,  iu 
Frelinghuysen  Ave.,  Newark  5,  .\  J 


Mica. 


Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Boes  Co.,  W.  W.,  3001  Salem  Ave.,  Day- 
ton  3,  Ohio 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

De  Jur  Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Eastern  Electronics  Corp.,  41  Chester  St., 
New  Haven,  Conn. 

Gates  Radio  Co.,  220  Hampshire  St, 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2225  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Lewis  Engineering  Co.,  52  Rubber  Ave.,* 
Naugatuck,  Conn. 

MB  Mfg.  Co.,  New  Haven,  Conn. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Megard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

Meters,  Inc.,  915  Riveria  Drive,  Indian¬ 
apolis  5,  Ind. 

Precision  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rek-O-Kut  Co.,  173  Lafayette  St.,  New 
York  13,  N.  Y. 

Scientific  Service  Laboratories,  2225  So. 
State  St,  Los  Angeles  7,  Calif. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago  44,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 


Asheville  Mica  Co.,  5  River  Rd.,  Bit- 
more,  N,  C. 

Brand  &  Co.,  William,  276  Fourth  A  • 
New  York  10,  N.  Y. 

Continental-Diamond  Fibre  Co.,  16 
St,  Newark,  Del. 

Cornell-Dubiller  Electric  Corp.,  1000  Ha 
ilton  Blvd.,  South  Plainfield,  N.  J. 

English  Mica  Co.,  220  E.  42d  St.,  .V' 
York,  N,  Y. 

Ford  Radio  &  Mica  Corp.,  538,  OSrd  S 
Brooklyn,  N.  Y. 

General  Electric  Co.,  Schenectady  5, 

Huse  Liberty  Mica  Co.,  171  Camden  1- 
Boston,  Mass. 

Insulation  Manufacturers  Corp.,  563  V 
Wa.shington  Blvd.,  Chicago  6,  III. 

International  Products  Corp.,  Baltltno'! 
18,  Md. 

Macallen  Co.,  16  Macallen  St.,  Bostw 

Mica  Insulator  Co.,  797  Broadway,  Sd*- 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St. 
New  York,  N.  Y. 

Mitchell-Rand  Insulation  Co.,  Inc.,  51 
Murray  St,  New  York  7,  N.  Y. 

Munsell  &  Co.,  Eugene,  200  Varick  St 
New  York,  N.  Y. 

New  England  Mica  Co.,  Waltham,  Mas> 

New  Hampshire  Mica  &  Mining  Co 
Wa.shington  St,  Keene,  N.  H. 

Philadelphia  Mica  Corp.,  3515  N.  10th  St 
Philadelphia  40,  Pa.  . 

Schoonmaker  Insulation  Co.,  Inc.,  A.  'J- 
635  Greenwich  St.,  New  York  B.  ^  ‘ 

Southern  Mica  Co.,  Johnson  City,  Ten" 

Spruce  Pine  Mica  Co.,  Spruce  Pine,  N  c 

Sylvania  Electric  Products,  Inc.,  500  Kin 
Ave.,  New  York  18,  N.  Y. 

Tar  Heel  Mica  Co.,  Plumtree,  N.  C 

U.  S.  Mica  Mfg.  Co.,  1521  Circle  Aw 
Forest  Park,  Ill.  p,  . 

Westlnghouse  Electric  Corp.,  East  m 
burgh.  Pa. 


MicToammeters . 


a«e  Ammeters 


Microiaradmeters. 


see  Bridges 


Micrometers _ 

ELECTRONIC  MICBOMETEHS 


CTarson  Micrometer  Corp.,  Box  57,  Li'"- 

Falls,  N.  J.  ,  - ,  c  a  riih’ 

Hathaway  Instrument  Co.,  1315  ^ 

son  St,  Denver  10,  Qolo. 
Televiso  Products,  Inc.,  6o33  N.  u 
Ave.,  Chicago,  Ill.  .  pitte 

Westlnghouse  Electric  Corp., 
burgh.  Pa. 


November  —  ELECTRONIC 


I 


aECTRONIC  and  ALLIED  PRODUCTS. 


Microphones. 


American  Microphone  Co.,  1915  S.  West¬ 
ern  Ave.,  Los  Angeles,  Calif, 
tmperite  Co.,  561  Broadway,  New  York, 

N.  Y. 

Asiatic  Corp.,  Conneaut,  Ohio 
Aurex  Corp.,  1117  N.  Franklin  St.,  Chi¬ 
cago,  ill. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

Aviomeler  Corp.,  370  West  35th  St., 
New  Y'ork  1,  N.  Y. 

Ballantine  Laboratories,  Inc.,  Boonton, 
N.  J. 

Hrush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 
Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land  3,  Ohio 

California  Telephone  &  Elec.  Co.,  6075 
VV.  Pico  Blvd.,  Los  Angeles  35,  Calif. 
Chicago  Sound  Systems  Co.,  2124  S.  Michi¬ 
gan  Ave.,  Chicago,  111. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St,  Meriden,  Conn. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Blectro  Voice  Corp.,  1239  South  Bend 
Ave.,  South  Bend,  Ind. 

Erwood  Co.,  223  W.  Erie  St,  Chicago,  Ill. 
Engineering  Laboratories,  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla. 

Federal  Telephone  &  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

Gates  Radio  Co.,  220  Hampshire  St, 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
Globe  Phone  Mfg.  Corp.,  2  Linden  St., 
Reading,  Mass. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Calif. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Leklra  Labs,  Inc.,  30  East  Tenth  St,  New 
York,  N.  Y. 

Lifetime  Sound  Equipment  Co.,  1101 
Adams  St.,  Toledo,  Ohio 
Magnavox  Co.,  2131  Bueter  Rd.,  Fort 
Wayne  4,  Ind. 

Maico  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

Massa  Laboratories,  Inc.,  3868  Carnegie 
Ave.,  Cleveland,  Ohio  (Laboratory 
Standards) 

Miles  Reproducer  Co.,  Inc,,  812  Broad¬ 
way,  New  York,  N.  Y. 

Minerva  Corp.  of  America,  2.38  William  St., 
New  York  7,  N.  Y. 

Pennoflux  Corp.,  4900  W.  Grand  Ave., 
Chicago,  Ill. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Quam-Nichols  Co.,  526  East  33rd  Place, 
„  Chicago  16,  Ill. 

Racon  Electric  Co.,  52  East  19th  St.,  New 
York  3,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rauland  Corp.,  4245  N.  Knox  Ave.,  Chi- 
„  cago  41,  Ill. 

Remler  Co.  Ltd.,  2101  Bryant  St,  San 
Francisco  10,  Calif. 

Share  Brothers,  225  W,  Huron  St.,  Chl- 
_  ,  cago.  Ill. 

Telephonies  Corporation.  350  West  3l8t 
New  York.  N.  Y. 

nobetts  Laboratories,  Camden,  Maine 
Turner  Co.,  909  17th  St,  Cedar  Rapids, 
Iowa 

Universal  Microphone  Co.,  424  Warren 
lAne,  Inglewood,  Calif. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Microphone  Stands _ 

•ee  Stands,  Microphone 

Microscopes _ 

electron  microscopes 

Co.,  Inc.,  Bronx  Blvd.  at 
,St..  New  York  66,  N.  Y. 

Co.,  Schenectady  5,  N.  Y. 
*^‘0  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 


Mirrors _ 

American  Lens  Co.,  Inc.,  45  Lispenard  St, 
New  York  13,  N.  Y, 

Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  V. 

Bache  &  Co.,  Semon,  636  Greenwich  St., 
New  York  14,  N.  Y. 

Bausrh  &  Lornb  Optical  Co.,  635  St.  Paul 
St.,  Rochester  2,  N.  Y. 

Farrand  Optical  Co.,  Bronx  Blvd.,  &  East 
238th  St,  New  York  6,  N.  Y. 

Glendale  Optical  Co.,  250  Pennsylvania 
Ave.,  Brooklyn,  N.  Y. 

Laboratory  Specialties,  144  South  Wabash 
St.,  Wabash,  Ind. 

Maberg  Optical,  Inc.,  235  East  45th  St, 
New  York  17,  N.  Y. 

Mogey  &  Sons,  Inc.,  Wm.,  76  Interhaven 
Ave.,  Plainfield,  N.  J. 

Pancro  Mirrors,  Inc.,  29.')8  Los  Feliz  Blvd., 
Los  Angeles,  Calif. 

Practo  Photo  Access.  Corp.,  383  Pearl  St., 
Brooklyn,  N.  Y". 

Spencer  Lens  Co.,  Buffalo  11,  N.  Y. 

Zenith  Optical  Laboratory,  123  West  64tli 
St.,  New  York  23,  N.  Y. 

Moisture  Proofing  Equip¬ 
ment _ 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

I’roductlon  Engineering  Corp.,  666  Van 
Houten  Ave.,  Clifton,  N.  J. 

Monitors,  Broadcast _ 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Doolittle  Radio,  Inc.,  7421  S.  Loomis 
Blvd.,  Chicago,  Ill. 

DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Gates  Radio  Co.,  220  Hampshire  St., 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Harvey-Wells  Electronics,  Inc.,  North  St., 
Southbridge,  Mass 

Hart  &  Co.,  Inc.,  Frederick,  Recordgraph 
Div.,  350  Madison  Ave.,  New  York 
17,  N.  Y. 

Howard  Radio  Co.,  1735  Belmont  Ave., 
Chicago  13,  Ill. 

Link,  Fred  M.,  125  West  17th  St,  New 
York,  N.  Y. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Engineering  Laboratories,  Inc., 
35-54  36th  St,  Long  Island  City,  N.  Y. 

Transmitter  Equipment  Mfg.  Co.  Inc.,  345 
Hudson  St,  New  York  14,  N.  Y. 


Motor  Controls _ 

see  Controls,  Motor 

Motor-Generators. 


see  Generators 


Motors. 


Milliammeters. 

***  Ammeters 


FRACTIONAL  HORSEPOWER  cmd 
MINIATURE 

Air  Associates,  Inc.,  Teterboro,  N.  J. 

Air-Way  Electric  Appliance  Corp.,  2101 
Auburn  Ave.,  Toledo,  Ohio 

Alliance  Mfg.  Co.,  Lake  Park  Blvd.,  Al¬ 
liance,  Ohio 

Anco  Products  Company,  Paterson,  N.  J. 

Arma  Corp.,  254  36th  St,  Brooklyn,  N.  Y. 

Baldor  Electric  Co.,  4353  Duncan  Ave., 
St  Louis,  Mo. 

Barber-Colman  Co.,  River  &  Loomis  Sts., 
Rockford,  Ill. 

Bendix  Aviation  Corp.,  Pacific  Div.,  11600 
Sherman  Way,  North  Hollywood, 
Calif. 

Bodlne  Electric  Co.,  2262  W.  Ohio  St., 
Chicago,  Ill. 

Bogue  Electric  Company,  Paterson,  N.  J. 

Brown-Brockmeyer  Co.,  1000  S.  Smlthvllle 
Rd.,  Dayton  1,  Ohio 


Burke  Electric  Co.,  12th  &  Cranberry  Sts., 
Erie,  Pa. 

Carter  Motor  Co.,  1606  Milwaukee  Ave., 
Chicago  47,  Ill. 

Century  Electric  Co.,  1806  Pine  St.,  St. 
Louis  3,  Mo. 

Clements  Mfg.  Co.,  6660  S.  Narragansett 
Ave.,  Chicago,  Ill. 

Controls  Corp.,  98  Union  St.,  Worcester  8, 
Mass. 

Delco  Products  Div.,  General  Motors  Corp., 
329  E.  First  St,  Dayton,  Ohio 

Delco  Appliance  Division,  General  Motors 
Corp.,  391  Lyell  Ave.,  Rochester,  N.  Y. 

Diehl  Mfg.  Co.,  Finderne  Plant,  ,Somer- 
ville,  N.  J. 

Dumore  Co.,  I4th  &  Racine  Sts.,  Racine, 
Wis. 

Eastern  Air  Devices,  Inc.,  585  Dean  St., 
Brooklyn  17,  N.  Y. 

Eclipse-Pioneer  Div.,  Bendix  .\viatioii 
Corp.,  Teterboro,  N.  J. 

Elcor,  Inc.,  1501  W.  Congress  St..  Chi¬ 
cago  7,  Ill. 

Electric  Auto-l,ite  Co.,  Toledo  1,  Ohio 

Electric  Indicator  Co.,  21  Parker  .\ve., 
Stamford,  Conn. 

Electric  Motor  Corp.,  Racine,  Wis. 

Electric  Specialty  Co.,  211  South  St,  Stam¬ 
ford,  Conn. 

Electrical  Engrg.  &  Mfg.  Corp.,  4606  W. 
.lefferson  Blvd.,  Los  Angeles  16, 
Calif. 

Electrolux  Corporation,  Old  Greenwich, 
Conn. 

Emerson  Electric  Mfg.  Co.,  1824  Washing¬ 
ton  Ave.,  St.  Ijouis  3,  Mo. 

Fairchild  Camera  &  Instrument  Corp.,  475 
Tenth  Ave.,  New  York  18,  N.  Y. 

Fidelity  Electric  Co.,  332  N.  Arch  St., 

Franklin  Transformer  Mfg.  Co.,  65  22nd 
Ave.,  N,  E.,  Minneapolis  13,  Minn. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

•General  Industries  Co.,  Taylor  &  Olive 
Sts.,  Elyria,  Ohio 

Gibbs  &  Co.,  Thomas  B.,  Div.  of  George 
W.  Borg  Corp.,  814  Michigan  St., 
Delavan,  Wise. 

Gorrell  &  Gorrell,  40  Littlefield  Rd.,  New¬ 
ton  Center,  Mass. 

Hamilton  Beach  Company,  Racine,  Wise. 

Hansen  Mfg.  Co.,  Inc.,  Princeton,  Ind. 

Heinze  Electric  Co.,  Lowell,  Mass. 

Holtzer-Cabot  Signal  Div.,  400  Stuart  St., 
Boston  17,  Mass. 

Howell  Electric  Motors  Company,  Howell, 
Mich. 

.lanette  Mfg.  Co.,  556  W.  Monroe  St.,  Chi¬ 
cago  40,  Ill.  „ 

Kingston-Con  ley  Electric  Co.,  68  Brook 
Ave.,  North  Plainfield,  N.  J. 

Kollsman  Instrument  Div.  of  Square  D 
Company,  80-08  45th  Ave.,  Elmhurst, 
N.  Y. 

Lamb  Electric  Co.,  Kent,  Ohio 

Lear,  Incorporated,  Plqua,  Ohio 

Leece-Neville  Company,  6363  Hamilton 
Ave.  N.  E.,  Cleveland  14,  Ohio 

Leland  Electric  Co.,  1501  Webster  St., 
Dayton,  Ohio 

.Marathon  Electric  Mfg.  Corp.,  Randolph 
&  Cherry  Sts.,  Wausau,  Wise. 

Master  Electric  Co.,  126  Davis  Ave.,  Day- 
ton,  Ohio 

Merkle-Korff  Gear  Co.,  213  N.  Morgan  St., 
Chicago  7,  Ill. 

National  Mineral  Co.,  2628  N.  Pulaski  Rd., 
Chicago  39,  Ill. 

Ohio  Electric  Mfg.  Co.,  5908  Maurice  Ave., 
Cleveland  4,  Ohio 

Oster  Mfg.  Co.  of  Illinois,  John,  Genoa, 

Otis  Elevator  Company,  Yonkers,  N.  Y. 

Packard  Electric  Div.  of  General  Motors 
Corp.,  Warren,  Ohio 

Peerless  Electric  Co.,  740  W.  Market  St., 
Warren,  Ohio 

Pioneer  (Gen-E-Motor  Corp.,  5841  W.  Dick¬ 
ens  Ave.,  Chicago  39,  Ill. 

Radex  Corp.  of  America.  53  West  .lackson 
Blvd.,  Chicago  4,  Ill 

Redmond  Co.  Inc.,  Monroe  St.,  Owosso, 
Mich. 

Reynolds  Electric  Co.,’ 2650  W.  Congress 
St,  Chicago  12.  Ill. 

Robbins  &  Myers,  1345  Lagonda  Ave., 
Springfield,  Ohio 

Russell  Electric  Co.,  364  W.  Hur<>!i  St., 
Chicago  10,  Ill. 

Signal  Electric  Mfg.  Co.,  1915  Broadway, 
Menominee,  Mich. 

Small  MotoYs,  Inc.,  1322  Elston  Ave.,  Chi¬ 
cago  22,  IIL 

.Smith  Mfg.  Co.,  F.  A.,  P.  O.  Box  509, 
Rochester  2,  N.  Y. 
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Speedway  Mfg.  Co.,  1834  S.  52nd  Avenue, 
Cicero  50,  Ill. 

Star  Electric  Motor  Co.,  200  Bloomfield 
Ave.,  Bloomfield,  N.  J. 

Sunlight  Electrical  Dlv,,  General  Motors 
Corp.,  523  Dana  Ave.,  Warren,  Ohio 

Thermador  Elec.  Mfg.  Co.,  5119  S.  River¬ 
side  Drive,  Los  Angeles  22,  Calif. 

Utah  Radio  Products  Co.,  820  Orleans 
SL,  Chicago,  111. 

Victor  Electric  Products,  Inc.,  2950  Rob¬ 
ertson  Ave.,  Cincinnati  9,  Ohio 

Wagner  Electric  Corp.,  6400  Plymouth 
Ave.,  St.  Louis,  Mo. 

Webster  Chicago  Corp.,  Electronics  Div., 
3825  Armitage  Ave.,  Chicago  47,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wincharger  Corp.,  7th  &  Division,  Sioux 
City,  Iowa 

PHONOGRAPH 

Alliance  Mfg.  Co.,  Lake  Park  Blvd.,  Al¬ 
liance,  Ohio 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  Chicago,  Ill. 

Garrard  Sales  Corp.,  401  Broadway,  New 
York  13,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Industries  Co.,  Taylor  &  Olive 
Sts.,  Elyria,  Ohio 

Pacific  Sound  Equipment  Co.,  1534 
Cahuenga  Blvd.,  Hollywood,  Calif. 

Phllmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  New  Jersey 

Robbins  &  Myers,  1345  Lagonda  Ave., 
Springfield,  Ohio 

Small  Motors,  Inc.,  1322  Elston  Ave.,  Chi¬ 
cago  22,  Ill. 

Thermador  Elec.  Mfg.  Co.,  5119  S.  River¬ 
side  Drive,  Los  Angeles  22,  Calif. 

Webster  Chicago  Corp.,  Electronics  Div., 
3825  Armitage  Ave.,  Chicago  47,  Ill. 

TIMING 

Alliance  Mfg.  Co.,  Lake  Park  Blvd.,  Al¬ 
liance,  Ohio 

Barber-Colman  Co.,  Rockford,  Ill. 

Bodine  Electric  Co.,  2262  W.  Ohio  St., 
Chicago,  Ill. 

Deloo  Appliance  Division,  General  Motors 
Corp.,  Rochester,  N.  Y. 

Eastern  Air  Devices,  Inc.,  585  Dean  St., 
Brooklyn  17,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Gilbert  Clock  Co.,  Wm.  L.,  Winsted,  Conn. 

Hansen  Mfg.  Co.,  Princeton,  Ind. 

Haydon  Manufacturing  Co.,  Inc.,  Forest- 
vllle.  Conn. 

Holtzer-Cabot  Signal  Division,  400  Stuart 
St.,  Boston  17,  Mas.s. 

Ingraham  Clock  Co.,  Bristol,  Conn. 

Leich  Electric  Co.,  565  W.  Washington 
Blvd.,  Chicago  6,  Ill. 

Lumenlte  Electric  Co.,  407  S.  Dearborn  St., 
Chicago,  Ill. 

Lux  Clock  Manufacturing  Co.,  95  Johnson 
St.,  Waterbury,  Conn. 

Merkle-Korff  Gear  Co.,  213  N.  Morgan 
St,  Chicago  7,  111. 

Ohio  Electric  Mfg.  Co.,  5908  Maurice 
Ave.,  Cleveland  4,  Ohio 

Quality  Electric  Co.,  Ltd.,  1235  E.  Olympic 
Blvd.,  Los  Angeles  21,  Calif. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St.,  Chicago  12,  Ill. 

Russell  Electric  Co.,  364  W.  Huron  St, 
Chicago  10,  Ill. 

Speedway  Mfg.  Co.,  1834  S.  52nd  Ave. 
Cicero  50.  Ill. 

Square  D  Co.,  6060  Rivard  St.,  Detroit 
11,  Mich. 

Synchronous  Products,  Inc.,  4513  Brook¬ 
lyn  Ave.,  Cleveland  9,  Ohio 

Thompson  Clock  Co.,  H.  C.,  Bristol,  Conn. 

Times  Telephoto  Equipment,  Inc.,  229 
West  43rd  St,  New  York,  N.  Y. 

Victor  Electric  Products,  Inc.,  2950  Rob¬ 
ertson  Ave.,  Cincinnati  9,  Ohio 

Wallace  &  Tlernan  Products,  Inc.,  Belle¬ 
ville,  N.  J. 

Warren  TeTechron  Co.,  Ashland,  Mass. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Mountings. 


Barry  Co.,  L.  N.,  119  Sidney  St,  Cam¬ 
bridge,  Mass. 

Chamberlain  Laboratories,  637  Ardson  Rd., 
E.  Lansing,  Mich. 

FMrestone  Industrial  Products  Co.,  1200 
Firestone  Parkway,  Akron  17,  Ohio 

General  Tire  &  Rubber  Co.,  Akron,  Ohio 
and  Wabash,  Ind. 

Goodrich  Co.,  B.  F.,  500  S.  Main  St., 
Akron,  Ohio 

Goodyear  Tire  &  Rubber  Co.,  Inc.,  Akron 
16,  Ohio 

Hamilton  Kent  Mfg.  Co.  Inc.,  Div.  U.  S. 
Stoneware,  Kent,  Ohio 

Harris  Products  Co.,  5105  Cow’an  Ave., 
Cleveland,  Ohio 

Johns-Manville,  22  E.  40th  St,  New  York, 
N.  Y. 

Korfund  Co.,  Inc.,  48-15  32nd  Place,  Long 
Island  City,  N.  Y. 

Ix)rd  Mfg.  Co.,  1635  W.  12th  St,  Erie,  Pa. 

MB  Manufacturing  Co.,  Inc.,  250  Dodge 
Ave.,  East  Haven  12,  Conn. 

Racon  Electric  Co.,  Inc.,  52  E.  19th  St., 
New  York  3,  N.  Y. 

Robinson  Aviation  Inc.,  730  Fifth  Ave., 
New  York  19,  N.  Y. 

Russell  &  Stoll  Co.,  125  Barclay  St.,  New 
York  7,  N.  Y. 

Sponge  Rubber  Co.,  Shelton,  Conn. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Vendo  Co.,  1907  Grand  Ave.,  Kansas  City, 
8,  Mo. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Needles. 


CUTTING 


Multipliers. 


VOLTMETER 


Associated  Research,  Inc.,  231  S.  Green 
St,  Chicago  7,  Ill. 

Ballantine  Laboratories,  Inc.,  Boonton, 
N.  J. 

Boes  Co.,  W.  W.,  3001  Salem  Avenue, 
Dayton  3,  Ohio 

Burlington  Instrument  Corp.,  214  North 
4th  St,  Burlington,  Iowa 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2225  So. 
State  St,  Los  Angeles  7,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Instrument  Resistors  Co.,  25  Amity  St., 
Little  Falls,  N.  J. 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Precision  Resistor  Co.,  334  Badger  Ave., 
Newark  8,  N.  J. 

Rawson  Electrical  Instrument  Co.,  Inc., 
110  Potter  St.,  Cambridge  42,  Mas.s. 

Richardson-Alien  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Colllngdale,  Pa. 

Simpson  Electric  Co.,  5218  W.  Klnzle  St., 
Chicago  44,  111. 

Sprague  Electric  Co.,  North  Adams,  Mass. 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg¬ 
wick  St,  Chicago  10,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 


VIBRATION  INSULATING 

A.B.C.  Products,  Inc.,  11952  Montana 
Ave.,  West  Los  Angeles,  Calif. 


Name  Plates. 


see  Escutcheons 


Acton  Co.,  H.  W.,  370  Seventh  Ave.,  New 
York,  N.  Y. 

Audio  Devices,  Inc.,  444  Madison  Ave 
New  York  22,  N.  Y. 

Capps  Co.,  Frank  L.,  244  W.  49th  St. 
New  York  19,  N.  Y. 

Diamond  Tool  Replacements  Dlv.,  Oscao 
Mfg.  Co.,  207  W.  Saratoga  St,  Bal¬ 
timore  1,  Md. 

Duotone  Co.,  799  Broadway,  New  York 
N.  Y. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave 
Chicago  22,  Ill. 

Eldeen  Co.,  504  N.  Water  St.,  Milwaukee, 
Wise. 

Electrovox  Co.,  169  Maplewood  Ave., 
Maplewood,  N.  J. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Federal  Recorder  Co.,  Elkhart,  Ind. 

Galvin  Mfg.  Corp.,  4546  W.  Augusta  Blvd., 
Chicago  51,  ill. 

Garod  Radio  Corp.,  70  Washington  St, 
Brooklyn,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

General  Phonograph  Co.,  Putnam,  Conn. 

Gould-Moody  Co.,  395  Broadway,  New 
York,  N.  Y. 

Howard  Radio  Co.,  1735  Belmont  Ave., 
Chicago  13,  Ill. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkway.,  Brooklyn,  N.  Y. 

Memovox,  Inc.,  9242  Beverly  Blvd.,  Bev¬ 
erly  Hills,  Calif. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New-  York,  N.  Y. 

Mirror  Record  Corp.,  58  West  25th  St, 
New  York,  N.  Y. 

Music  Master  Mfg.  Co.,  542  S.  Dearborn 
St,  Chicago  5,  HI. 

Paraloy  Co.,  600  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

Permo  Incorporated,  6415  Haven.swofjd 
Ave.,  Chicago,  111. 

I^honograph  Needle  Mfg.  Co.,  Inc.,  42  Dud¬ 
ley  St.,  Providence  5,  R.  I. 

Presto  Recording  Corp.,  242  W.  Outh  St, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Hecordisc  Cori).,  396  Broadway,  New 
York,  N.  Y. 

Recotone  Corp.,  212  Fifth  Ave.,  New 
York,  N.  Y. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St.,  New  York,  N.  Y. 

Wilcox  Gay  (Jorp.,  Charlotte,  .Michigan 


PLAY  BACK 

Acton  Co.,  H.  W.,  370  Seventh  Ave.,  New 
York,  N.  Y. 

Audak  Co.,  500  Fifth  Ave.,  New  York, 
N.  Y. 

Audio  Devices  Inc.,  444  Madison  Ave., 
New  York  22,  N.  Y. 

.  Boet.sch  Brothers,  221  E.  144th  St.,  New 
York  51,  N.  Y. 

Capps  Co.,  Frank  L.,  244  W.  49th  St, 
New  York  19,  N.  Y. 

Duotone  Co.,  799  Broadway,  New  York, 
N.  Y. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 

Eldeen  Co.,  504  N.  Water  St,  Milwaukee, 
Wise. 

Electrovox  Co.,  169  Maplewood  Ave., 
Maplewood,  N.  J.  „  . 

Galvin  Mfg.  Corp.,  4545  W.  Augusta  Blvd., 
Chicago  51,  Ill. 

Garod  Radio  Corp.,  70  Washington  ot, 
Brooklyn,  N.  Y.  _ 

fJarrard  Sales  Corp.,  401  Broadway,  New 
York  13,  N.  Y.  „ 

General  Cement  Mfg.  Co.,  919  Taylof 
Ave.,  Rockford,  Ill. 

General  Phonograph  Co..  Putnam,  Conn. 

Gerett  Corp.,  M.  A.,  724  W.  Winnebago 
St.,  Milwaukee  6,  Wise.  _ 

Gould-Moody  Co.,  395  Broadway,  New 
York,  N.  Y. 

Harris  Mfg.  Co.,  2422  W.  Seventh 
Lbs  Angeles,  Calif. 

Howard  Radio  Co.,  1735  Belmont  Ave.. 
Chicago  13,  Ill. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkway.,  Brooklyn,  N.  Y. 

Jen.sen  Industries,  Inc.,  737  N.  Michig* 
Ave.,  Chicago  11,  Ill.  _  . 

Lowell  Needle  Co.,  1  Wlldore  St,  Putnam. 
Conn. 
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IQITRONIC  and  ALLIED  PRODUCTS 


Clock  Manufacturing  Co.,  Waterbury, 

Inc.,  9242  Beverly  Blvd.,  Bev- 

'  erly  Hills,  Calif. 

.V  Reproducer  Co.,  Inc.,  812  Broadway. 

"Vew  York,  N.  Y. 

Tor  Record  Corp.,  58  W.  25th  St.,  New 
N.  Y. 

•tic  Master  Mfg.  Co.,  542  S.  Dearborn 

“st,  Chicago  5,  Ill. 

raloy  Co.,  600  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

rmo  Incorporated,  6415  Ravenswood 
Ave.,  Chicago,  Ill. 

iCftiehl  Chemical  Co.,  104  Lakeview 
Ave.,  Waukegan,  Ill. 
nograph  Needle  Mfg.  Co.,  Inc.,  42  Dud¬ 
ley  St.,  Providence  5,  R.  I. 

v-to  Recording  Corp.,  242  W.  55th  St., 
.Vew  York,  N.  Y. 

ij|o  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

-oKjnfc  Corp.,  212  Fifth  Ave.,  New  York, 


X.  Y. 

forditCo.,  The,  555  Bedford  Ave.,  Uni¬ 
versity  City,  Mo. 

[iff  Brothens,  225  W.  Huron  St.,  Chi¬ 
cago,  Ill. 

i-ak-O-Phone  Recording  &  Equipment, 
23  W.  60th  St.,  New  York,  N.  Y. 

urk  Sound  Engrg.  Corp.,  P.  O.  493, 
Fort  Wayne  1,  Ind. 

i.iux  Gay  Corp.,  Charlotte,  Mich. 


icie/ _ 

»ee  Metals 

fickel  Tubing _ 

•ec  Tobing,  Metnl  &  Alloy 

Analyzers _ 

•re  Analyzers 


poise  Filters _ 

•ee  Filters 

|foise  Recorders _ 

•re  Recorders 

uts,  Self-Locking _ 

Fasteners 

l^pticd  Equipment _ 

^  XT  Inc.,  45  Llspenard 

St,  New  York  1 3,  N.  Y. 

mat*  Co.,  Scientific  Instru- 

^nt  Dlv.,  Buffalo  11,  N.  Y. 
%''*I^'nb  Optical  Co.,  635  St.  Paul 

t-iiiiMi  S'^'^hester  2,  N.  Y. 

w'.tKep':'?; 

’^ndak  Co.,  Rochester  4,  N.  Y. 

I  mllr  Mfg.  Co.,  7300  Huron 

krranrt  Dexter,  Mich. 

[  East seif  H*’onx  Blvd.  & 

St.,  New  York  66,  N.  Y. 

Corp.,  199-217 

*  1201  Wright. 
Chicago,  Ill. 

Ave  V  Co.,  Inc.,  95  Madison 

rr.rh^f'^.York  16,  N.  Y. 

Blvd  P,  al  Co.,  705  West  Jefferson 
7,  Calif. 

1872  Genesee  St., 
[  Industries,  Inc.,  Ann  Arbor, 

fejfch  131  s.  Wells  St, 

fllnd  Products  Co.,  16  W. 

rkln^Eimi;  10.  N.  Y. 

GeorirP°'ilic.  Olcnbrook,  Conn. 
N*^Y  Lafayette  St,  New 


MoNiCS-NoremiT 


1945 


Square  D  Company,  6060  Rivard  St, 
Detroit  11,  Michigan 
Times  Telephoto  Equipment,  Inc.,  229  West 
43rd  St,  New  York,  N.  Y. 

Zenith  Optical  Co.,  123  West  64th  St, 
New  York  23,  N.  Y. 


Oscillators 


AUDIO-FREQUENCY 

American  Instrument  Co.,  8030  Georgia 
Ave.,  Silver  Spring,  Md. 

American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y'. 

Audio  Tone  Oscillator  Co.,  237  John  St., 
Bridgeport  3,  Conn. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Boonton  Radio  Corp.,  Boonton,  N.  J. 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St, 
Chicago,  111. 

Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  Ill. 

Collins  Radio  Co.,  855-35th  St.,  N.  E., 
Cedar  Rapids,  Iowa 

Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

Dayco  Radio  Corp.,  915  Valley  St.,  Day- 
ton  4,  Ohio 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Electro  Engineering  &  Mfg.  Co.,  627  W. 
Alexandrine  Ave.,  Detroit  1,  Mich. 

Electro  Products  Laboratories,  549  W. 
Randolph  St,  Chicago,  Ill. 

Espey  Mfg.  Co.,  Inc.,  33  We.st  46th  St., 
New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.,  30-20  Thomson 
Ave.,  Long  Island  City,  N.  Y. 

Federal  Telephone  &  Radio  Corp.,  591 
Broad  St.,  New’ark,  N.  J. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Hearing  Aid  Labs.,  1404  Franklin  St., 
Michigan  City,  Ind. 

Herbach  &  Rademan  Co.,  Mfg.  Dlv.,  517 
Ludlow  St.,  Philadelphia  6,  Pa. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Cal. 

Hlckok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Insullne  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Jackson  Electrical  Instrument  Co.,  16-18 
S.  Patter.son  Blvd.,  Dayton  1,  Ohio 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  L.  I.,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Maico  Co.,  Inc.,  25  North  3rd  St,  Min¬ 
neapolis  1,  Minn. 

Megard  Corp.,  1601  S.  Burlington  St., 
Lfjs  Angeles  6,  Calif. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Ma.ss. 

Pacific  Electronics,  Sprague  at  Jefferson 
St.,  Spokane,  Wash. 

Philharmonic  Radio  Corp.,  528  East  72nd 
St.,  New  York  21,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Radio  Design  Co.,  1353  Sterling  Place, 
Brooklyn,  N.  Y. 

Reiner  Electronics  Co.,  152  W.  25th  St., 
New  York,  N.  Y. 

Rleber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Rowe  Radio  Itesearch  Laboratory  Co., 
2422  N.  Pula.skl  Rd.,  Chicago  39,  Ill. 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 

Signal  Electronic  &  Mfg.  Co.,  114  East 
16th  St,  New  York  3,  N.  Y. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago  44,  Ill. 

Simpson  Mfg.  Co.,  Inc.,  Mark,  188  W, 
Fourth  St.,  New  York,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  2626  W. 
Washington  St,  Chicago  28,  Ill. 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  55,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

Telegraph  Apparatus  Co.,  325  W.  Huron 
St.,  Chicago,  Ill. 

Televlso  Products,  Inc.,  6533  N.  Olmsted 
Ave.,  Chicago,  Ill. 


Templetone  Radio  Mfg.  Corp.,  New  Lon¬ 
don,  Conn. 

Transmitter  Equipment  Mfg.  Co.,  Inc., 
345  Hudson  St,  New  York  14,  N.  Y. 
Triumph  Mfg.  Co.,  913  W.  Van  Buren  St., 
Chicago  7,  Ill. 

United  Cinephone  Corp.,  35  New  Litch¬ 
field  St.,  '’Porrington,  Conn. 

United  Transformer  Corp.,  150  Varick  St., 
New  York  13,  N.  Y. 

Western  Electric  Co.  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 

RADIO-FREQUENCY 

A.  R.  F.  Products,  7627  Lake  St.,  River 
Forest,  Ill. 

Baldwin  Locomotive  Works,  Eddystone, 
Pa. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Belmont  Radio  Corp.,  5921  Dickens  Ave., 
Chicago,  Ill. 

Breon  Laboratories,  607  Rose  Street, 
Williamsport,  Pa. 

Burnett  Radio  Lab.,  Wm.  W.  L.,  4814 
Idaho  St,  San  Diego,  Calif. 
Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  Ill. 

Collins  Radio  Co.,  855  35th  St.,  N.E., 
Cedar  Rapids,  Iowa 

Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

Crystal  Research  Labs.,  Inc.,  29  Allyn 
St.,  Hartford,  C«)nn. 

Eastern  Electronics  Corp.,  41  Chestnut 
St.,  New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617-19  *N.  Eighth 
St.,  Philadelphia  40,  Pa. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

Electronic  Products  Co.,  Ill  E.  Third  St, 
Ml.  Vernon,  N.  Y. 

Electronic  Winding  Co.,  5031  Broadway, 
Chicago  40,  Ill. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

Federal  Telephone  &  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J.  „  _ 

Ferris  Instrument  Co.,  110-112  Cornelia 
St,  Boonton,  N.  J.  -  «  /-i 

General  Communication  Co.,  530  Com¬ 
monwealth  Ave.,  Boston  15,  Mass. 
General  Crystal  Corp.,  1775  Foster  Ave., 
Schenectady,  N.  Y.  ,  ^ 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
General  Radio  Co.,  275  Mas.sachusetts 
Ave.,  Cambridge  39,  Ma.s8. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St,  Philadelphia  6,  P^ 
Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 
In.suline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Intra-Therm  Corp.,  Third  &  Keo  Way, 
Des  Moines  9,  Iowa 

Jack.son  Electrical  Instrument  Co.,  16-18 
S.  Patterson  Blvd.,  Dayton  1,  Ohio 
Jefferson  Inc.,  Ray,  40  E.  Merrick  Rd., 
F'reeport,  L.  I.,  N.  Y. 
l.,avoie  I.,aboratorie8,  Morganvllle,  N.  J. 
IjEwton  Products  Co.,  Inc.,  624  Madison 
Ave.,  New  York  22,  N.  Y.  „  , 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif.  ^  ^  , 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt  Carmel,  111. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass.  „ 

National  Co.,  61  Sherman  St.,  Malden  48, 
Ma.ss. 

Pacific  Electronics,  Sprague  at  Jefferson, 
Spokane,  Wash. 

Philharmonic  Radio  Corp.,  528  East  72nd 
St,  New  York  21,  N.  Y. 

Precision  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  N.  Y. 
Premier  Crystal  Laboratories,  Inc.,  63 
Park  Row,  New  York,  N.  Y, 

Radio  City  Products  Co.,  127  West  26th 
St,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor 
Div.,  Camden,  N.  J. 

Radio  Craftsmen,  1341  So.  Michigan  Ave., 
Chicago  5,  111.  _  . 

Reiner  Electronics  Co.,  152  West  24th  St, 
New  York,  N.  Y. 

Rlchardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Rleber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Ix»8  Angeles  34,  Calif. 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St.,  Los  Angeles  7,  Calif. 
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Sinnal  Kleclronic  &  Mfg.  Co.,  114  East 
Kith  Street,  New  York  3,  N.  Y. 

Simpson  Electric  Co.,  .')218  W,  Kinzie  St., 
Chicago  44,  Hi. 

Sonora  Radio  &  Television  Corp.,  2626  W. 
Washington  St.,  Chicago  28,  Ill. 

Standard  Coil  Products  Co.,  2320  .\.  Pu¬ 
laski  Rd.,  Chicago  18,  Ill. 

.Standard  Instruments  Corp.,  568  Ptvispect 
Ave.,  New  York  55,  N.  Y. 

Standard  Piezo  Co.,  Woolworth  Bldg., 
Carlisle,  Pa. 

Supreme  Instruments  Corp.,  Greenwood. 
Miss. 

Telegraph  Apparatus  Co.,  325  W.  Huron 
St.,  Chicago,  Ill. 

Televiso  I'roducts,  Inc.,  6533  N.  Olmsted 
Ave.,  Chicago,  111. 

Templetone  Radio  Mfg.  Corp.,  New  Lon¬ 
don,  Conn. 

Transmitter  Ecjuipment  Mfg.  Co.,  Inc., 
345  Hudson  St.,  New  York  14,  N.  Y. 

Triumph  Mfg.  Co.,  913  W.  Van  Buren  St, 
Chicago  7,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

White  Resi  arch,!  899  Boylston  St.,  Boston, 
.Mass. 


Oscilloscopes. _ 

CATHODE-HAY  INSTRUMENTS 

Annis  Co.,  R.  B.,  1101  N.  Delaware  St., 
Indianapolis  2,  Ind. 

Baker  Chemical  Co.,  J.  T.,  N.  Broad  St., 
Phillpsburg,  N,  J, 

Belmont  Radio  Corp.,  5921  Dickens  Ave., 
Chicago,  Ill. 

Browning  Labs.,  Inc.,  750  Main  St,  Win¬ 
chester,  Mass. 

Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  Ill. 

Commercial  Research  Labs.  Inc.,  20  Bart¬ 
lett  Ave.,  Detroit  3,  Mich. 

Dayco  Radio  Corp.,  915  Valley  St,  Day- 
ton  4,  Ohio 

DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J, 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Grenby  Mfg.  Co.,  Plalnville,  Conn. 

Hearing  Aid  Labs.,  1404  Franklin  St, 
Michigan  City,  Ind. 

Heiland  Research  Corp.,  130  East  Fifth 
St,  Denver  9,  Colo. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Isllp  Radio  Mfg.  Corp.,  Foot  of  Beech  St., 
Islip,  New  York 

Jackson  Electrical  Instrument  Co.,  16-18 
S.  Patterson  Blvd.,  Dayton  1,  Ohio 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Millen  Mfg.  Co.,  James,  160  Exchange 
St,  Malden,  Mass. 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Panoramic  Radio  Corp.,  242  W.  56th  St, 
New  York  19,  N.  Y. 

Philharmonic  Radio  Corp.,  628  East  72nd 
St,  New  York  21,  N.  Y. 

Radio  City  Products  Co.,  Inc.,  127  West 
20th  St,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J, 

Reiner  Electronics  Co.,  162  West  25th  St., 
New  York,  N.  Y. 

Rlchardson-Allen  Corp.,  15  West  20th  St. 
New  York  11,  N.  Y. 

Rieber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Signal  Electronic  &  Mfg.  Co.,  114  East 
16th  Street,  New  York  3,  N.  Y. 

Simpson  Electric  Co.,  6218  W.  Kinzie  St, 
Chicago  44,  Ill. 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  56,  N,  Y. 

Supreme  Instrument  Corp.,  Greenwood, 
Miss. 

Sylvania  Electric  Products.  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 

Templetone  Radio  Corp.,  New  London, 
Conn. 
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Triumph  Mfg.  Co.,  913  W.  Van  Buren  St, 
Chicago  7,  111. 

United  Cinephone  Corp.,  65  New  Litch¬ 
field  St.,  Torrington,  Conn. 

Waugh  Labs.  Div.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  .V.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 

Oscillographs _ 

MOVING-CONDUCTOR 

Brush  Development  Co.,  3405  Perkins  Ave., 
Cleveland  14,  Ohio 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Engineering  Laboratories,  602  East  Fourth 
St.,  Tulsa  3,  Okla. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

fieophysical  Instrument  Co.,  Key  Blvd.  & 
Nash  St.,  Arlington,  Va. 

Hathaway  Instrument  Co.,  1315  S.  Clark- 
.son  St.,  Denver  10,  Colo. 

Heiland  Research  Corp.,  130  East  Fifth 
St.,  Denver  9,  Colo. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St.. 
Pasadena,  Calif. 

Sanborn  Co.,  39  Osborne  St,  Cambridge 
39,  Mass. 

Waueh  Labs.,  Dlv.,  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

MULTI-ELEMENT 

Bru.sh  Development  Co.,  3405  Perkins  Ave., 
Cleveland  14,  Ohio 

Cambridge  Instrument  So.,  3732  Grand 
Central  Terminal,  New  York  17.  N.  Y. 

Electro-Medical  Laboratory,  Inc.,  Hollls- 
ton.  Mass. 

Engineering  Laboratories.  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hathaway  Instrument  Co.,  1315  S.  Clark¬ 
son  St,  Denver  10,  Colo. 

Heiland  Research  Corp.,  130  East  Fifth 
St.,  Denver  9,  Colo. 

Metron  Instrument  Co.,  432  Lincoln  St., 
Denver  9,  Colo. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St., 
Pasadena,  Calif. 

Sanborn  Co.,  39  Osborne  St.,  Cambridge 
39,  Mass. 

Waueh  Labs.,  Div.,  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York. 
17,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

PIEZOELECTRIC 

Alreon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City,  Kans. 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14.  Ohio 

Tibbetts  Laboratories,  Camden,  Maine 

Transmitter  Equipment  Mfg.  Co.  Inc.,  346 
Hudson  St.,  New  York  14,  N.  Y. 

Waugh  Labs.,  Dlv.,  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 


RECORDING 

Brush  Development  Co.,  3406  Perkins  Ave., 
Cleveland  14,  Ohio 

Consolidated  Engineering  Corp.,  596  E. 

Colorado,  Pasadena  1.  Calif. 

Electro  Medical  Lab.  Inc.,  Holllston,  Mass. 
Electronic  Supply  Co.,  207  Main  St.,  Wor¬ 
cester,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
Glanninl  &  Co.,  Inc.,  G.  M.,  161  E.  Califor¬ 
nia  St.,  Pasadena,  Calif. 

Offner  Electronics  Inc..  5320  N.  Kedzle 
Ave.,  Chicago  26.  Ill. 

Rahm  Instruments,  Inc.,  12  West  Broad¬ 
way,  New  York,  N.  Y. 

Waugh  Labs..  Dlv.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Panels _ 

see  Cabinets 


Paper 


hee  Capacitors,  Fixed 
Hce  Insulation,  Paper 
see  Yultlng,  Paper 


Parts.  Precision. 


Ace  Mfg.  Corp.,  1255  E.  Erie  Ave.,  Phila¬ 
delphia  24,  Pa. 

Teleoptic  Co.,  1241  Mound  Ave.,  Racine 
Wise. 

Wadsworth  Watch  Case  Co.  Inc.,  Dayton, 
Ky.  (suburb  of  Cincinnati,  Ohio) 


Parts.  Tube. 


see  Tube  Parts 


Phonographs. 


ELECTRIC  PHONOGRAPHS  and 
RECORD  PLAYERS 


Admiral  Corp.,  3800  W.  Cortland  St.,  Chi¬ 
cago  47,  Ill. 

Andrea  Radio  Corp.,  43-20  34th  St.,  Ling 
l.siand  City,  N.  Y 


.\n.sley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 


Audio  Industries,  Michigan  City,  Ind. 
.\utocrat  Radio  Co.,  3855  N.  Hamilton 
Ave.,  Chicago,  Ill. 

Bell  Sound  Systems,  Inc.,  1183  Essex 
Ave.,  Columbus,  Ohio 
Bendix  Radio  Corp.,  Baltimore  4,  Md. 

■  Boetsch  Bros.,  221  E.  144th  St.,  New 
York  51,  N.  Y. 

Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill. 

Colonial  Radio  Corp.,  254  Rano  St.,  Buf¬ 
falo  7,  N.  Y. 

Columbia  Associates,  141  West  24th  St., 
New  York,  N.  Y. 

Connecticut  Telephone  &  Elec.  Dlv.,  Great 
American  Industries,  Meriden,  Conn 
tjrosley  Corp.,  1329  Arlington  St.,  Cin¬ 
cinnati  3,  Ohio 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St.,  New  York,  N.  Y. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 

Dynavox  Corp.,  40-06  21st  St,  Long 
Island  City,  N.  Y. 

Electro  Acoustic  Co.,  2131  Bueter  Rd.. 

Fort  Wayne,  Ind.  . 

Electromatic  Mfg.  Corp.,  88  University 
Place,  New  York,  N.  Y. 

Electronic  Corp.  of  America.  45  West  nun 
St,  New  York  11,  N.  Y. 

Emerson  Radio  &  Phonograph  Corp.,  u* 
Eighth  Ave.,  New  York,  N.  Y- 
Espey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  Y’ork  19,  N.  Y, 

Fada  Radio  &  Electric  Co.,  Inc.,  30-zo 
Thomson  Ave.,  Long  Island  C'ty,  N-j. 
Farnsworth  Television  &  Radio  Lorp.. 

3702  Pontiac  St,  Fort  Wayne,  Ind. 
Freed  Radio  Corp.,  200  Hudson  St.,  Ne» 
York,  N.  Y.  ^  . 

Galvin  Mfg.  Corp.,  4545  W.  Augusta  Bivo. 

Chicago  51.  Ill.  .  .  o» 

Garod  Radio  Corp.,  70  Washington  St. 

Brooklyn,  N.  Y.  „  „ 

Garrard  Sales  Corp.,  401  Broadway,  New 
York  13.  N.  Y.  .  e  v  Y 

General  Electric  Co.,  Schenectady  5,  n.  i 
General  Television  &  Radio  Corp.,  Zje 
North  Lehmann  Ct.,  Chicago  14,  lit 
Godfrey  Mfg.  Co.,  171  S.  2nd  St, 
waukee  4,  Wise.  ,  , 

Hamilton  Radio  Corp.,  510  Sixth  Ave..  New 
York.  N.  Y.  ,  „  ..  c, 

Harris  Mfg.  Co.,  2422  W.  Seventh  St 
Los  Angeles  5,  Calif.  ai 

Hearing  Aid  Labs.,  1404  Franklin 
Michigan  City,  Ind.  ^  st 

Herbach  &  Rademan  Co.,  517  Ludlow  s 
Philadelphia  6,  Pa. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St., 

*  Angeles,  Calif.  d^i. 

Keith  Radio  Products,  16th  &  K  St. 

ford,  Ind.  xyA  Yort 

Magnavox  Co.,  The,  2131  Bueter  Rd., 

•  Wayne  4,  Ind.  .. 

Meek  Industries,  John,  Plymouth,  ina 
Megard  Corp.,  1601  S.  Burlington  St., 
Angeles  6,  Calif. 
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ELECTRONIC  and  ALLIED  PRODUCTS 


Meissner  Mfg.  Div.,  Maguire  industries, 

lnc. ,  Mt.  Carmel,  Ill. 

Memovox,  Inc.,  9242  Beverly  Blvd.,  Bever¬ 
ly  Hills,  Calif. 

Midwe.st  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati  2,  Ohio 

Mills  Industries,  Inc.,  4100  Fullerton  Ave., 
Chicago  39,  Ill.  (Coin  operated). 
Minerva  Corp.  of  America,  238  William 
St.,  New  York  17,  N.  Y. 

Music  Master  Mfg.  Co.,  542  S.  Dearborn 
St.,  Chicago  5,  Ill. 

N'ewcomb  Audio  Products  Co.,  2815  S.  Hill 
St.,  Los  Angeles  18,  Calif. 

Koblitt  Sparks  Industries,  Inc.,  Columbus, 

lnd. 

.Vorthern  Communications  Mfg.  Co.,  210 
East  40th  St.,  New  York,  N.  Y. 

Pacific  Electronics,  Sprague  at  Jefferson 
St.,  Spokane,  Wash. 

Pacific  Sound  Equipment  Co.,  1534  Cahu- 
enga  Blvd.,  Hollywood,  Calif. 

Phllco  Corp.,  Tioga  &  C  Sts.,  Philadel¬ 
phia  34,  Pa. 

Philharmonic  Radio  Corp.,  528  East  72nd 
St,  New  York  24,  N.  Y. 

Presto  Recording  Corp,,  242  W.  55th  SI., 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Ray  Energy  &  Television  Corp.  of  Amer¬ 
ica,  521  Fifth  Ave.,  New  York,  N.  Y. 
Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Regal  Electronics  Corp.,  20  We.st  20th  St.. 
New  York,  N.  Y. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chi¬ 
cago  18,  Ill. 

Rex  Products  Co.,  1313  W.  Randolph  St., 
Chicago  7,  III. 

Robinson  Recording  Laboratories,  351 
Ninth  St,  Philadelphia,  Pa. 

Rock-Ola  Mfg.  Corp.,  867  N.  Kedzie  Ave., 
Chicago.  Ill.  (Coin  Operated) 

Seeburg  Corp.,  J.  P.,  1510  N.  Dayton  St., 
Chicago,  Ill. 

Sentinel  Radio  Corp.,  2020  Ridge  .\ve., 
Evanston,  Ill. 

Sheridan  Electro  Corp.,  2850  S.  Michigan 
Ave.,  Chicago,  Ill. 

Signal  Electronic  &  Mfg.  Co.,  114  East 
16th  Street,  New  York  3,  N.  Y. 

Sinip.son  Mfg.  Co.,  Inc.,  Mark,  188  West 
Fourth  St,  New  York,  N.  Y. 

.Sonora  Radio  &  Television  Corp.,  325  N. 

Hoyne  Ave.,  Chicago  12,  Ill. 

SOS  Cinema  Supply  Co.,  449  W.  42nd  St., 
New  York  18,  N.  Y. 

•Spaikes  Mfg.  Co.,  318  Jefferson  St.,  .New¬ 
ark.  N.  J. 

Sparks  Wlthlngton  Co.,  Jackson,  Mich. 
Stewart  Warner  Corp.,  1836  Diversey 
Pkwy.,  Chicago,  Ill. 

htrotnberg-Carlson  Co.,  100  Carlson  Rd  , 
Rochester,  N.  Y. 

S.vinphonlc  Radio  &  Electronic  Corp.,  258 
.Park  Sq.  Bldg.,  Boston,  Mass. 
Talk;A-Phone  Mfg.  Co.,  1512  S.  Pulaski 
Road,  Chicago  23,  Ill. 

Tech-Master  Products  Co„  123  Prince  St.. 
New  York,  N.  Y. 

Trav-Ler  Karenola  Radio  &  Television 
Corp.,  571  W.  Jackson  Blvd.,  Chl- 
cago  6,  Ill. 

United  Cinephone  Corp.,  65  New  Liteh- 
field  St.,  Torrlngton,  Conn. 

Vlewtone  Co.,  203  East  18th  St.  New 
„  York,  N,  Y. 

Waters  Conley  Co.,  501  First  St.,  N.  W., 
Rochester.  Minn. 

Watterson  Radio  Mfg.  Co.,  P.  O.  Box  54. 
Dallas,  Texas 

JVilcox  Gay  Corp.,  Charlotte,  Mich, 
"urlitzer  Mfg.  Co.,  Rudolph,  North  Ton- 
awanda.  N.  Y. 

^nith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

Photocells _ 

see  Tubes  (Phototubes  St  Cells) 

j  Phototubes 

see  Tubes 

Pickups^ _ 

INDUSTRIAL  PICKUPS 

Au(l^  Co.,  500  Fifth  Ave.,  New  York. 

Audio  Tone  Oscillator  Co.,  237  John  St, 
Rridgeport  3,  Conn. 


Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 

Consolidated  Engineering  Corp.,  595  E. 
Colorado  St,  Pasadena  1,  Calif. 

Electro  Products  Laboratories,  549  W. 
Randolph  St,  Chicago,  Ill. 

Electronic  Control  Corp.,  1573  E.  Forest 
St.,  Detroit,  Mich. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Glannlni  &  Co.,  Inc..  G.  M.,  161  E.  Cali¬ 
fornia  St.,  Pasadena,  Calif. 

Hathaw’ay  Instrument  Co.,  1315  S.  Clark¬ 
son  St,  Denver  10,  Colo. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Rieber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Shure  Brothers,  225  W.  Huron  St.,  Chi¬ 
cago,  Ill. 

Simpson  Mfg.  Co.  Inc.,  Mark,  188  W. 
Fourth  St..  New  York.  N.  Y. 

Webster  Electric  Co.,  1900  Clark  St.. 
Racine,  Wise. 

PHONOGRAPH  PICKUPS 

■Aray  Mfg.  &  Supply  Co.,  Inc.,  3107  Pine 
St,  St  Louis  3,  Mo. 

Astatic  Corp.,  Conneaut,  Ohio 

Audak  Co.,  500  Fifth  Ave.,  New  York. 
N.  Y. 

Brush  Development  Co.,  3405  Perkins  Ave., 
Cleveland  14,  Ohio 

Boetsch  Bros..  221  E.  144th  St..  New 
York  51,  N.  Y. 

Garrard  Sales  Corp.,  401  Broad  wav.  New 
York  13.  N.  Y. 

General  Electric  Co.,  Schenectadv  5.  N.  Y. 

Miller  Corp.,  Wm.,  362  W.  Colorado  St., 
Pasadena.  Calif. 

Pacific  Sound  Equlnment  Co..  1'34  Ca- 
huenga  Blvd  ,  Hollywood.  Calif. 

Pfanstlehl  Chemical  Co.,  I04  Lakeview 
Ave.,  Waukegan.  HI. 

Philmore  Mfg.  Co.,  113  University  Place, 
New  York.  N.  Y. 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rek-O-Kut  Co.,  173  Lafayette  St.,  New 
York  13.  N.  Y. 

Shure  Brothers,  225  W.  Huron  St.,  Chi¬ 
cago.  Til. 

Techno  Scientific  Co..  901  Nepperhan  Ave., 
Yonkers  3,  N,  Y. 

Tibbetts  T,aboratorles,  Camden,  Maine 

United  Cinephone  Corp.,  65  New  Litch¬ 
field  St,  Torrlngton,  Conn. 

Webster  Electric  Co.,  1900  Clark  St..  Ra¬ 
cine,  Wise. 

Pilot  Lights _ 

see  Lights 

Plastics _ 

FABRICATORS  of  PLASTICS 

Acadia  Synthetic  Products  Div.,  Western 
Felt  Works,  4036  Ogden  Ave.,  Chicago 
23.  Ill. 

Accurate  Molding  Corp.,  116  Nassau  St., 
Prooklyn  1,  N.  Y. 

Alden  Products  Co..  117  North  Mai,  St, 
Brockton  64,  Mass.  *v  i, 

American  In.sulator  Corp.,  New  Freedom, 
Pa. 

American  Molded  Products  Co.,  1751  N. 
Honore  St.,  Chicago,  Ill. 

American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  50,  I'l. 

Anchor  Plastics  (3o.,  533-41  Canal  St., 
New  York  13.  N.  Y. 

Atlas  Products  Corp.,  30  Rockefeller 
Plaza.  New  York  20,  N.  Y. 

Auburn  Button  Works,  Inc.,  48  Canoga 
St..  Auburn,  N.  Y. 

Baer  Co.,  N.  S.,  9  Montgomery  St,  Hill¬ 
side.  N.  J. 

Blwax  Corp..  3445  Howard  St,  Skokie,  Ill. 

Boonton  Molding  Co.,  Boonton,  N.  J. 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson  St., 
Newark,  N.  J. 

Breeze  Corp.,  41  S.  Sixth  St.,  Newark. 
N.  J. 

Bridgeport  Molded  Products,  Inc.,  303 
Myrtle  Ave.,  Bridgeport,  Conn. 

Brilhart  Ltd.,  Arnold,  435  Middle  Neck 
Rd.,  Great  Neck,  L.  I.,  New  York 

Celluplastlc  Corp.,  50  Avenue  L,  Newark 
5,  N.  J. 

Chicago  Molded  Products  Corp.,  1020  N. 
Kolmar  Ave.,  Chicago  51,  Ill. 
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Cincinnati  Molding  Co.,  2037  Florence 
Ave.,  Cincinnati  6,  Ohio 

Cleveland  Plastics,  Inc.,  1611  East  2l8t 
St,  Cleveland  14,  Ohio 

Colt’s  Patent  Fire  Arms  Mfg.  Co.,  Plastics 
Div.,  Hartford,  Conn. 

Consolidated  Molded  Products  Corp..  309 
Cherry  St,  Scranton  2,  Pa. 

Continental-Diamond  Fibre  Co.,  16  Chai)el 
St,  Newark,  Del. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Cutler-Hammer  Inc.,  316  North  12th  St., 
Milwaukee  1,  Wise. 

Davies  Molding  Co.,  Harry,  1428  N.  Wells 
St,  Chicago  10,  Ill. 

Davis  Plastics  Co.,  Joseph,  Arlington, 
N.  J. 

Diemolding  Corp.,  Rasbach  St,  Canastota, 

N.  Y, 

Dlmco  Plastics,  207  E.  6th  St.,  Dayton, 
Ohio 

Eagle  Electric  Mfg.  Co.,  Inc.,  23-10 
Bridge  Plaza  S.,  Long  Island  City, 
N.  Y. 

Eagle  Plastics  Corp.,  23-10  Bridge  Plaza 
So.,  Long  Island  City,  N.  Y. 

Eclipse  Moulded  Products  Co.,  5151  North 
32nd  St,  Milwaukee  9,  Wis. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Electrical  Insulation  Co.,  12  Vestry  Si., 
New  York,  N.  Y. 

Electronic  Products  Co.,  19  North  First 
St.,  Geneva,  Ill. 

Emeloid  Co.,  291  Laurel  Ave.,  Arlington. 
N.  J. 

Erie  Resistor  Corp.,  644  W.  12th  .St., 
Erie,  Pa. 

Felsenthal  &  Sons,  G.,  4122  W.  Grtind 
Ave.,  Chicago  51,  Ill. 

Formica  Insulation  Co.,  4662  Spring  Grov»- 
Ave.,  Cincinnati,  Ohio 

Franklin  Fibre-Ltimltex  Corp.,  12th  * 
French  Sts.,  Wilmington,  Del. 

Franklin  Mfg.  CJorp.,  A.  W.,  175  Varick 
St,  New  York  14,  N.  Y. 

Garfield  Mfg.  Co.,  Garfield,  N.  J.  ♦ 

Gemloid  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst,  L.  I.,  N.  Y. 

General  Electric  Co.,  Plastics  Div.,  1,. 
Plastics  Ave.,  Pittsfield,  Mass. 

General  Laminated  Products,  Inc.,  175  Va¬ 
rick  St.,  New  York,  N.  Y. 

Gits  Moldirfg  Corp.,  4600  Huron  St.,  Chi¬ 
cago,  Ill. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

Hopp  Press,  Inc.,  460  W.  34th  St,  New 
York,  N.  Y. 

House  of  Plastics,  1720  Euclid  Ave.,  Cleve¬ 
land  15,  Ohio 

Howard  Plastics,  Inc.,  2600  Grand  Ave.. 
Kansas  City  8,  Mo. 

Imperial  Molded  Products  Corp.,  2926  W 
Harrison  St.,  Chicago,  Ill. 

Industrial  Synthetics  Corp.,  60  Woolsey 
St,  Irvington,  N.  J. 

Insulating  Fabricators  Inc.,  12  East  12th 
St,  New  York  3,  N.  Y. 

Insulating  Fabricators  of  New  England. 
Inc.,  22  Elkins  St,  S.  Boston,  Mass. 

Insulation  Mfg.  Co.,  11  New  York  Ave., 
Brooklyn,  N.  Y. 

Insulation  Products  Co.,  604  Richland  St., 
Pittsburgh,  Pa. 

International  Products  Corp.,  Baltimore 
18.  Md. 

Jorgensen  Mfg.  Co.,  1547  West  Farms 
Rd.,  New  York  60,  N.  Y. 

Keystone  Specialty  Co.,  1372%  Cove  Ave., 
Cleveland,  Ohio 

Kirk  Molding  Co.,  F.  J.,  142  Brook  St., 
Clinton,  Mass. 

Knoedler  Co.,  A.,  Lancaster,  Pa. 

Kuhn  &  Jacob  Moulding  &  Tool  So.,  1200 
Southard  St.,  Trenton,  N.  J. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St.,  Mt.  Vernon,  N.  Y. 

Kurz-Kasch  Co.,  1415  S.  Broadway,  Day- 
ton  1,  Ohio 

Lacey-Webber  Co.,  Kalamazoo,  Mich. 

Lamicoid  Fabricators,  3600  W.  Potomac 
Ave.,  Chicago,  Ill. 

Maico  Co.,  Inc.,  26  North  3rd  St.,  Min¬ 
neapolis,  Minn. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  111. 

Mills  Corp.,  Elmer,  E.,  812  W.  Van  Buren 
St.,  (ZJhlcago,  Ill. 

Molded  Insulation  Co.,  Aircraft  Control 
Div.,  335  E.  Price  St.,  Philadelphia, 
Pa. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

National  Fabricated  Products,  2650  Bel- 
den  Avenue,  Chicago  47,  Ill. 
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Northern  Industrial  Chemical  Co.,  7-11 
Elkins  St.  South  Boston  27,  Mass. 

Northwest  Plastics,  Inc.,  2333  University 
Ave.,  St.  Paul  4,  Minn. 

Norton  Laboratories,  520  Mill  St.,  Lock- 
port,  N.  Y. 

Panelyte  Div.,  St.  Regis  Paper  Co.,  230 
Park  Ave.,  New  York  17,  N.  Y. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago  0,  Ill. 

I’arker  Engineering  Prods.  Co.,  10  West 
22nd  St.,  New  York  10,  N.  Y. 

Patent  Button  Co.  of  Tenn.,  Inc.,  2221 
Century  St.,  Knoxville  8,  Tenn. 

Plastic  Manufacturers,  Inc.,  Stamford, 
Conn. 

Plax  Corp.,  133  Walnut  St.,  Hartford, 
5,  Conn. 

Poinsetta,  Inc.,  95  Cedar  Ave.,  Pitman, 
N.  J. 


Precision  Fabricators,  Inc.,  Rochester,  N.  Y. 

Printlold,  Inc.,  95  Mercer  St.,  New  York 
12,  N.  Y. 

R.  E.  C.  Mfg.  Corp.,  1250  Highland  St., 
Holliston,  Mass. 

Recto  Molded  Products,  Appleton  St.  &  B. 
&  O.  R.  R.,  Cincinnati,  Ohio 

Remler  Co.,  Ltd.,  2101  Bryant  St.,  San 
Francisco  10,  Calif. 

Resinous  Products  &  Chemical  Co.,  222 
W.  Washington  Sq.,  Philadelphia,  Pa. 

Resistoflex  Corp.,  Belleville  9,  N.  J. 

Reynolds  Spring  Co.,  Molded  Plastics  Dlv., 
Reynolds  Bldg.,  Jackson,  Mich. 

Richardson  Co.,  Melrose  I’ark,  Ill. 

Rogan  Brothers,  2001  S.  Michigan  Ave., 
Chicago,  Ill. 

Rohm  &  Haas,  222  W.  Washington  Sq., 
Philadelphia,  Pa. 

Royal  Moulding  Co.,  69  Gordon  Ave., 
Providence  6,  R.  I. 

Santay  Corporation,  351  N.  Crawford  Ave., 
Chicago  24,  Ill. 

Slllcocks-Miller  Co.,  10  Parker  Ave.,  W. 
South  Orange,  N.  J. 

Standard  Molding  Corp.,  Dayton,  Ohio 

.StandaM'd  Product  Co.,  505  Boulevard 
Bldg.,  Detroit  2,  Mich. 

Stokes  Rubber  Co.,  Jos.  Taylor  &  Web¬ 
ster  Sts.,  Trenton,  N.  J. 

Synthetic  Plastics  Co.,  88  St.  Francis  St., 
Newark,  N.  J. 

Syracuse  Ornamental  Co.,  581  So.  Clinton 
St.,  Syracuse,  N.  Y. 

Talking  Devices  Co.,  4447  W.  Irving  Park 
Rd.,  Chicago,  III. 

Tech-Art  Plastics  Co.,  41-01  36th  Ave., 
Long  Island  City  1,  N.'  Y. 

Technical  Plastics  Co.,  618  Clyde  St., 
Pittsburgh  13,  Pa. 

Tri-Unlted  Plastics  Corp.,  390  Nye  Ave., 
Irvington,  N,  J. 

Tungsten  Contact  Mfg.  Co.,  North  Bergen, 
N.  J. 


Universal  Plastics  Corp.,  235  Jersey  Ave., 
New  Brunswick,  N.  J. 

Unlted-Carr  Fastener  Corp.,  31  Ames  St., 
Cambridge  42,  Mass. 

Varflex  Corp.,  N.  Jay  St.,  Rome,  N.  Y. 

Victory  Manufacturing  Co.,  1722  W.  Ar¬ 
cade  Place,  Chicago  12,  Ill. 

Waterbury  Companies,  Inc.,  835  Main  St., 
Waterbury,  Conn. 

Watertown  Mfg.  Co.,  Watertown,  Conn. 

Werner  Co.  Inc.,  R.  D.,  295  Fifth  Avenue, 
New  York  16,  N.  Y. 

Western  Felt  Works,  4029  Ogden  Ave., 
Chicago,  Ill. 

Western  Lithograph  Co.,  2nd  St,  Los 
Angeles,  Calif. 

Westlnghouse  Elec.  Corp.,  East  Pitts¬ 
burgh,  Pa. 

White  Dental  Mfg.  Co.,  S.  S.,  Industrial 
Division,  10  East  40th  St.,  New  York, 


Willor  Mfg.  Corp.,  794  East  140th  St, 
New  York  54,  N.  Y. 

Wlndman  Bros.,  3325  Union  Pacific  Ave., 
Los  Angeles  23,  Calif. 

Worcester  Moulded  Plastics  Co.,  8  Grafton 
St,  Worcester  8,  Mass. 


MANUFACTURERS  of  PLASTICS 


American  Cyanamld  Co.,  Plastics  Div.,  30 
Rockefeller  Plaza,  New  York  20,  N.  Y 
American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago,  Ill. 

Bakellte  Corp.,  30  E.  42nd  St,  New  York 
17,  N.  T. 

Carbide  &  Carlmn  Chemicals  Corp.,  30  E. 

42nd  St,  New  York,  N.  Y. 

Catalin  Corp.,  1  Park  Ave.,  New  York, 
N.  Y. 

Celanese  Plastics  Corp.,  180  Madison  Ave., 
New  York  16,  N.  Y. 


Ciba  Co.,  Inc.,  627  Greenwich  St.,  New 
York  14,  N.  Y. 

Continental-Diamond  Fibre  Co.,  16  Cha¬ 
pel  St,  Newark,  Del. 

Dow  Chemical  Co.,  Midland,  Mich. 

duPont  de  Nemours  &  Co.,  Inc.,  E.  I.,  Wil¬ 
mington  98,  Del. 

Durez  Plastics  &  Chemicals,  Inc.,  1922 
Walck  Rd.,  North  Tonawanda,  N.  Y. 

Durite  Plastics,  Inc.,  5010  Summerdale 
Ave.,  Philadelphia  24,  Pa. 

Eastman  Kodak  Co.,  Rochester  4,  N.  Y. 

General  Electric  Co.,  Plastics  Div.,  1, 
Plastics  Ave.,  Pittsfield,  Mass. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Industrial  Synthetics  Corp.,  60  Woolsey 
St.,  Irvington,  N.  J. 

Interlake  Chemical  Cori)-.  Union  Com¬ 
merce  Bldg.,  Cleveland  14,  Ohio 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington  !!•,  N.  J. 

Makalot  Corp.,  262  Washington  St,  Bos¬ 
ton,  Mas.s. 

Marblette  Corp.,  37-21  30th  St,  Long 
Island  City  1,  N.  Y. 

Mica  Insulator  Co.,  200  Varlck  St.,  New 
York  14,  N.  Y. 

Monsanto  Chemical  Co.,  Plastics  Div., 
Springfield  2,  Mass. 

National  Vulcanized  Fibre  Co.,  Maryland 
Ave.,  Wilmington,  Del. 

Nixon  Nitration  Works,  Nixon,  N.  J. 

Panelyte  Div.,  St.  Regis  Paper  Co.,  230 
Park  Ave.,  New  York,  N.  Y. 

I’laskon  Div.,  Llbbey-Owens-Ford-Glass 
Co.,  2112  Sylvan  Ave.,  Toledo  6,  Ohio 

Plax  Corp.,  133  Walnut  St.,  Hartford  5, 
Conn. 

Poinsetta,  Inc.,  95  Cedar  St.,  Pitman,  N.  J. 

Reilly  Tar  &  Chemical  Corp.,  Merchants 
Bank  Bldg.,  Indianapolis,  Ind. 

Respro,  Inc.,  Wellington  Ave.,  Cranston, 
R.  I. 

Richardson  Co.,  Melrose  Park,  Ill. 

Rogers  Paper  Mfg.  Co.,  Manchester,  Conn. 

Rohm  &  Haas,  222  Wa.shington  Sq.,  Phila¬ 
delphia  5,  Pa. 

Spaulding  Fibre  Co.,  Inc.,  310  Wheeler  St., 
Tonawanda,  N.  Y. 

Synthane  Corp.,  Oaks,  Pa. 

Taylor  Fibre  Co..  Norristown,  Pa. 

Tennessee  Eastman  Corp.,  Kingsport, 
Tenn. 

United-Carr  Fastener  Corp.,  31  Ames  St., 
Cambridge  42,  Mass. 

Westlnghou.se  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Numberall  Stamp  &  Tool  Co.,  379  Hugue¬ 
not  Ave.,  Huguenot  Park,  Staten 
Island  12,  N.  Y. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago  9,  Ill. 

Plastic  Fabricators  Co.,  440  Sansome  St 
San  Francisco  11,  Calif.  ' 

Preis  Engraving  Machine  Co.,  H.  p.,  155 
Summit  St.,  Newark  4,  N.  J. 

Rogan  Bros.,  2001  S.  Michigan  Ave 
Chicago,  Ill.  ' 

Screenmakers,  64  Fulton  St.,  New  York 
1,  N.  Y. 

Sparkes  Mfg.  Co.,  318  Jefferson  St.,  New¬ 
ark,  N.  J. 


Plastic  Insulation. 

see  Insulution,  Plastic 


Plating,  Metah  on  Plastics 

Airplane  &  Marine  Instruments,  Inc., 
Clearfield,  Pa. 

Aluminum  Finishing  Corp.,  1119  E.  22ncl 
St.,  Indianapolis,  Ind. 

Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  Y. 

Diamond  Tool  Replacements  Dlv.,  Oscap 
Mfg.  Co.,  207  W.  Saratoga  St.,  Balti¬ 
more  1,  Md. 

Distillation  Products,  Inc.,  755  Ridge 
Road  W.,  Rochester,  N.  Y. 

Electro  Plastic  Processes,  2035  West 
Charleston  St.,  Chicago  47,  Ill. 

Lenoxite  Div.,  Lenox  Inc.,  65  Prince  St, 
Trenton  5,  N.  J. 

Metaplast  Company,  205  West  19th  Street, 
New  York  11,  N.  Y. 

Monroe  Auto  Equipment  Co.,  Monroe, 
Michigan 

Na  Mac  Products  Co.,  1027  N.  Seward 
Street,  Los  Angeles  38,  Calif. 

Pacific  Plastic  &  Mfg.  Co.,  Inc.,  4865  Ex¬ 
position  Blvd.,  Los  Angeles  16,  Calif. 

Philadelphia  Rust-Proof  Co.,  3229  Frank- 
ford  Ave.,  Philadelphia  34,  Pa. 

Sievering,  Inc.,  Philip,  199  Lafayette 
Street,  New  York,  N.  Y. 


Players,  Record 

see  Phonographs 


Plastics  and  Metal  Marking 
Machines  &  Stencils _ 

Aircraft  Products  Co.,  3502  E.  Pontiac 
St.,  Fort  Wayne,  Ind. 

Annls  Co.,  R.  B.,  1101  N.  Delaware  St., 
Indianapolis  2,  Ind. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette 
St.,  New  York  13.  N.  Y. 

Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  Y. 

Auto  Engraver  Co.,  1776  Broadway,  New 
York,  N.  Y. 

B.  &  C.  Insulation  Products,  Inc.,  261 
Fifth  Ave.,  New  York  16,  N.  Y. 

Bastian  Bros.  Co.,  1660  N.  Clinton  Ave., 
Rochester,  N.  Y. 

Besuer  Bros.  Engraving  Co.,  103  Lafayette 
St,  New  York,  N.  Y. 

Burndy  Engrg.  Co.,  107  Bruckner  Blvd., 
New  York  54.  N.  Y. 

Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  Ill. 

Eastern  Etching  &  Mfg.  Co.,  Chicopee, 
Mass. 

Edwards,  Inc.,  J.  T.,  121  Beach  St.,  Bos¬ 
ton  5,  Mass. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Neb. 

Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  Ill. 

Leiman  Bros.,  203  Christie  St,  Newark, 
5,  N.  J. 

Lenoxite  Dlv.,  Lenox  Inc.,  65  Prince  St., 
Trenton  5,  N.  J. 

Long  Island  Engraving  Co.,  19  West  21st 
St.,  New  York  10,  N.  Y. 

Markem  Machine  Co.,  Keene,  N.  H. 

Mlcarta  Fabricators,  Inc.,  5324  Ravens¬ 
wood  Ave.,  Chicago  40,  Ill. 

Mico  Instrument  Co.,  80  Trowbridge  St., 
Cambridge  38,  Mass. 

National  Varnished  Products  Corp.,  211 
Randolph  Ave.,  Woodbridge,  N.  J. 

New  Method  Steel  Stamps,  Inc.,  149  Jo¬ 
seph  Campau  Ave.,  Detroit  7,  Mich. 


Plugs. 


TERMINAL  PLUGS 

see  also  Jacks 

Alradio,  Inc.,  Melrose  Ave.  &  Battery 
Place,  Stamford,  Conn. 
Aircraft-Marine  Prods.,  Inc.,  1523  N 
Fourth,  St.  Harrisburg,  Pa. 
Aircraft  Products  Co.,  3502  E.  Pontiac 
St.,  Fort  Wayne,  Ind. 

Aircraft  Radio  Corp.,  Boonton,  N.  J. 
Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

Amalgamated  Radio  &  Television  Corp. 

476  Broadway,  New  York  13,  N.  }• 
American  Phenolic  Corp.,  1830  S.  altn 
Ave.,  Chicago  50,  Ill.  , 

American  Radio  Hardware  Co.,  Inc.,  is- 
MacQuesten  Pkway.  St.,  Mt.  Vernon. 
N.  Y. 

Atlas  Products  Corp.,  30  Rockefeller 
Plaza,  New  York,  N.  Y. 

Audio  Development  Co.,  2833  13th  Ave.  a 
Minneapolis  7,  Minn.  ^  , 

Automatic  Electric  Co.,  1033  West  Ian 
Buren  St.,  Chicago  7,  Ill. 
Automatic  Metal  Products  Corp., 
Berry  St.,  Brooklyn,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave. 
Upper  Darby,  Pa. 

Birnbach  Radio  Co.,  Inc.,  145  Hudson  si 
New  York,  N.  Y.  „  _ 

Brach  Co.,  L.  S.,  55  Dickerson  St., 

£L1*)C  4  J» 

Breeze  Corp.,  41  South  Sixth  St.,  Newark 
N.  J. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Clew 
‘  land  3,  Ohio  . 

Burndy  Engrg.  Co.,  107  Bruckner  Bi*a, 
New  York  54,  N.  Y.  _ 

Cinch  Mfg.  Corp.,  2335  W.  Van  Buren 
St,  Chicago,  Ill. 

Cole-Hersee  Co.,  54  Old  Colony  Ave., 
ton  27,  Mass. 
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ELECTRONIC  and  ALLIED  PMDIICIS 


Communication  Measurements  Laboratory, 
120  Greenwich  St.,  New  York,  N.  Y. 

Connecticut  Telephone  &  Electric  Div., 
Great  American  Industries,  Inc.,  70 
Britannia  St.,  Meriden,  Conn. 

Connector  Div.,  International  Resistance 
Co.,  401  North  Broad  St.,  Philadel¬ 
phia  8,  Pa. 

Cfjok  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Easle  Electric  Mfg.  Co.,  Inc.,  23-10  Bridge 
Plaza  S.,  Long  Island  City,  N.  Y. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Electrlx  Corp.,  158  Middle  St.,  Pawtucket, 

R.  1. 

Federal  Mfg.  &  Engrg.,  Corp.,  199  Steuben 
St.,  Brooklyn,  N.  Y. 

Franklin  Mfg.  Corp.,  A.  W.,  175  Varick 
St.,  New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Electronics  Mfg.  Co.,  2225  S. 
Hoover  St.,  Los  Angeles  7,  Calif. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mas.s. 

Gits  Molding  Corp.,  4600  Huron  St.,  Chi¬ 
cago,  Ill. 

Heinze  Electric  Co.,  Lowell,  Mass. 

Hubbell  Inc.,  Harvey,  Bridgeport  2,  Conn. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkway.,  Brooklyn,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Jones,  Howard  B.,  2460  W.  George  St., 
Chicago  18,  Ill. 

Kellogg  Switchboard  &  Supply  Co.,  6650 

S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 

St.,  Mt.  Vernon,  N.  Y. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St.,  Indianapolis  6,  Ind. 

National  Co.,  Inc.,  61  Sherman  St.,  Mal¬ 
den  48,  Mass. 

National  Electronic  Mfg.  Corp.,  22-78 
Steinway  Street,  Long  Island  City  5, 
N.  Y. 

North  Electric  Mfg.  Co.,  501  S.  Market 
St.,  Gallon,  Ohio 

Northam  Warren  Corp.,  Stamford,  Conn. 

Northwest  Plastics,  Inc.,  2333  University 
Ave.,  St.  Paul  4,  Minn. 

Pass  &  Seymour,  Inc.,  Solvay  Station,  Sy¬ 
racuse,  N.  Y. 

Philmore  Mfg.  Co.,  113  University  Place 
New  York,  N.  Y. 

Precision  Specialties,  220  No.  Western 
Ave.,  Los  Angeles,  Calif. 

Pyle-National  Co.,  1334  N.  Kostner  Ave., 
Chicago  51,  Ill. 

Remler  Company,  Ltd.,  2101  Bryant  Street 
San  F'rancisco,  Cal. 

Russell  &  Stoll  Co.,  125  Barclay'  St.,  New 
York  7,  N.  Y. 

Selector  Mfg.  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Sorenz  Mfg.  Corp.,  1901  Clybourn  Ave., 
Chicago  14,  Ill. 

Standard  Electric  Time  Co.,  89  Logan  St., 
Springfield,  Mass. 

Standard  Winding  Co.,  44-62  Johnes  St., 
Newburgh,  N.  Y. 

Telephonies  Corp.,  350  West  31.st  St.,  New 
York,  N.  Y. 

Trav-Ler  Karenola  Radio  &  Television 
Corp.,  571  W.  Jackson  Blvd.,  Chicago, 
111. 

Uclnlte  Co.,  459  Watertown  St.,  Newton- 
ville.  Mass. 

United-Carr  Fastener  Corp.,  31  Ames  St., 
Cambrdge  42,  Mass. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 

Whittaker  Cable  Corp.,  North  Kansas'Clty, 
Mo. 

Willows  Mfg.  Corp.,  341  39th  St,  Brook- 

,  lyn,  N.  Y. 

Wood  Electric  Co.,  Inc.,  C.  D.,  826  Broad- 
way.  New  York  3,  N.  Y. 

Wyse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 


Pointers _ 

DIAL  POINTERS 

see  also  Knobs 
also  Dials 

American  Brass  Co.,  Waterbury  88,  Conn. 
American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway.  S.,  Mt.  Vernon, 


Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bastlan  Bros.  Co.,  1600  N.  Clinton  Ave., 
Rochester,  N.  Y. 

Birbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  East  55th  St.,  Cleve¬ 
land  3,  Ohio 

Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  Ill. 

Eclipse  Moulded  Products  Co.,  5151  North 
32nd  St.,  Milwaukee  9,  Wls. 

FeLsenthal  &  Sons,  G.,  4122  W.  Grand 
Ave.,  Chicago  51,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Grammes  &  Sons,  Inc.,  L.  F.,  389  Union 
St.,  Allentown  2,  Pa. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Kurz-Kasch  Co.,  1415  S.  Broadway,  Day- 
ton  1,  Ohio 

National  Co.,  61  Sherman  St,  Malden  48, 
Mass. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mas.s. 

Parisian  Novelty  Co.,  3510  S.  Western 
Ave.,  Chicago  9,  Ill. 

Plastic  Fabricators,  Inc.,  440  San.s<jme  St, 
San  F'rancisco  11,  Calif. 

Printloid,  Inc.,  95  Mercer  St.,  New  York 
12,  N.  Y. 

Radio  City  Products  Co.,  127  West  26th 
St,  New  York,  N.  Y. 

United-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mas.s. 

Victory  Mfg.  Co.,  1722  W.  Arcade  Place, 
Chicago  2,  Ill. 

Winn  Sons,  J.  H.,  Winchester,  Ma.ss. 

Worcester  Moulded  Plastics  Co.,  8  Grafton 
St.,  Worcester  8,  Mass. 


Points. 


CONTACT  POINTS  and  ASSEMBLIES 

American  Platinum  Works,  New  Jersey 
R.  R.  Ave.  at  Oliver  St.,  Newark  5, 
N.  J. 

Baker  &  Co.,  113  Astor  St.,  Newark  5, 
N.  J. 

Bead  Chain  Mfg.  Co.,  110  Mt.  Grove  St, 
Bridgeport  5,  Conn. 

Bishop  &  Co.,  Platinum  Works,  J.,  12 

Channing  Ave.,  Malvern,  Pa. 

Brainin  Co.,  C.  S.,  233  Spring  St.,  New 
York  13,  N,  Y. 

Callite  Tungsten  Corp.,  544  39th  St.,  Union 
City,  N.  J. 

Cleveland  Tungsten,  Inc.,  10200  Meech 
Ave.,  Cleveland,  Ohio 

Fansteel  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Rd.,  North  Chicago,  Ill. 

General  Plate  Div.,  Metals  &  Controls 
Corp.,  34  Forest  St,  Attleboro,  Mass. 

General  Tungsten  Mfg.  Co.,  502  23d  St., 
Union  City,  N.  J. 

Gib.son  Electric  Co.,  8350  Frankstown  Ave., 
Pittsburgh  21,  Pa. 

Graphite  Metallizing  Corp.,  1055  Nepper- 
han  Ave.,  Yonkers  3,  N.  Y. 

Goldsmith  Bros.  Smelting  &  Refining  Co., 
58  East  Washington  St,  Chicago,  Ill. 

Independent  Contact  Mfg.  Co.,  540  39th 
St,  Union  City,  N.  J. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St.,  Mt  Vernon,  N.  Y. 

Mallory  &  Co.,  Inc.,  P.  It,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Metroloy  Co.,  57  E.  Alpine  St.,  Newark, 
N.  J. 

National  Carbon  Co.,  Inc.,  30  East  42nd 
St.,  New  York  17,  N.  Y. 

Noble  Co.,  F.  H.,  535  West  59th  St,  Chi¬ 
cago,  Ill. 

Progressive  Mfg.  Co.,  52  Norwood  St, 
Torrington,  Conn. 

Speer  Carbon  Co.,  St.  Marys,  Pa. 

Tricon  Manufacturing  Co.,  8310  S.  Racine 
Ave.,  Chicago,  Ill. 

Tubular  Rivet  &  Stud  Co.,  Wollaston  70, 
Mass. 

Tungsten  Contact  Mfg.  Co.,  North  Ber¬ 
gen,  N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wilson  Co.,  H.  A.,  105  Chestnut  St,  New¬ 
ark  5,  N.  J. 

Porcelain _ 

see  Insolation — Ceramic 


Posts. 


BINDING  POSTS  and  TERMINALS 

Aircraft-Marine  Prods.  Inc.,  1523  North 
Fourth  St,  Harrisburg,  Pa. 

Aircraft  Products  Co.,  3502  E.  Pontiac  St., 
Fort  Wayne,  Ind. 

Aircraft  Radio  Corp.,  Boonton,  N.  J. 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

American  Brass  Co.,  Waterbury  88,  Conn. 

American  Insulator  Corp.,  New  Freedom, 
I’a. 

American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  50,  111. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway,  S.,  Mt.  Vernon, 
N.  Y. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette  St., 
New  York  13,  N.  Y. 

Atlas  Products  Corp.,  30  Rockefeller  Plaza, 
New  York  20,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

Baer  Co.,  N.  S.,  9  Montgomery  St.,  Hill¬ 
side,  N.  J. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bead  Chain  Mfg.  Co.,  110  Mt.  Grove  St, 
Bridgeport  5,  Conn. 

Birnbach  Radio  Co.,  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Brach  Mfg.  Corp.,  L.  S.,  55  Dickerson  St, 
I^cwftrk  tl 

Bud  Radio,  ’inc.,  hl8  E.  55th  St.,  Cleve¬ 
land  3,  Ohio 

Burke  Electric  Co.,  12th  &  Cranberry  Sts., 
Erie,  Pa. 

Buindy  Engineering  Co.,  Inc.,  107  Bruck¬ 
ner  Blvd.,  New  York  54,  N.  Y. 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St,  Los  Angeles  31,  Calif. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91,  Conn. 

Cinch  Mfg.  Corp.,  2335  W.  Van  Buren  St., 
Chicago,  Ill. 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank,  Calif. 

Comar  Eiectric  Co.,  3150  N.  Washtenaw 
Ave.,  Chicago  28,  Ill. 

Continental-Diamond  F'lbre  Co.,  16  Chapel 
St.,  Newark,  Del. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Creative  Piastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Curtis  Development  &  Mfg.  Co.,  1  N.  Craw¬ 
ford  Ave.,  Chicago  24,  Ill. 

Flastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617-19  N.  Eighth 
St,  Philadelphia  40,  Pa. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

F-ederal  Screw  Products  Co.,  224  W.  Hu¬ 
ron  St.,  Chicago  10,  Ill. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Franklin  Mfg.  Corp.,  A.  W.,  175  Varick 
St.,  New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Guided  Radio  Corp.,  161  Sixth  Ave.,  New 
York  13,  N.  Y. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St,  Chicago  6,  Ill. 

Insulation  Mfg.  Co.,  11  New  York  Ave., 
Bklyn.,  N.  Y.  . 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Jones,  Howard  B.,  2460  W.  George  St, 
Chicago  18,  Ill. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kings  FJlectronics  Co.,  372  Classon  Ave., 
Brooklyn  5,  N.  Y. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St,  Mt.  Vernon,  N.  Y. 

Mclnerney  Plastics  Co.,  655  Godfrey  Ave., 
S.  W.,  Grand  Rapids  1,  Mich. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass. 

Miller  Co.,  J.  W.,  5917  S.  Main  St,  Los 

National  Co!,  61  Sherman  St.,  Malden  48, 

National  Fabricated  Products,  2650  Bel- 
den  Ave.,  Chicago  47,  Ill. 
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Natiunal  Vulcanized  Fibre  Co.,  Maryland 
Ave.,  Wilmington,  Del. 

Northern  Industrial  Chemical  Co.,  7-11 
Elkins  St.,  South  Boston  27,  Mass. 

Phllmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Plastic  Manufacturers,  Stamford,  Conn. 

Precision  Specialties,  220  No.  Western 
Ave.,  Los  Angeies,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Sorenz  Manufacturing  Corp.,  1901  Cly- 
bourn  Ave.,  Chicago  14,  Ill. 

Small  Motors,  Ina,  1322  Elston  Ave.,  Chi¬ 
cago  22,  Ill. 

Standard  Electric  Time  Co.,  89  Logan  St., 
Springfleld,  Mass. 

States  Co.,  19  New  Park  Ave.,  Hartford  6, 
Conn. 

Taylor  Fibre  Co.,  Norristown,  Pa. 

Templetone  Radio  Mfg.  Corp.,  New  I^on- 
don.  Conn. 

Thomas  &  Betts  Co.,  Inc.,  36  Butler  St., 
Elizabeth  1,  N.  J. 

Thwlng-Albert  Instrument  Co.,  Penn  St., 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Uclnlte  Co.,  459  Watertown  St.,  Newton- 
vllle.  Mass. 

United-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mass. 

Waterbury  Companes,  Inc.,  836  S.  Main 
St,  Waterbury,  Conn. 

Wood  Electric  Co.,  Inc.,  C.  D.,  826  Broad¬ 
way,  New  York  3,  N.  Y. 


Potentiometers _ 

see  Variable  Resistors 


Pots,  Soldering. 


Acme  Electric  Heating  Co.,  1217  Wash¬ 
ington  St,  Boston  18,  Mass. 

Adams,  Inc.,  Carman,  15476  James  Cou- 
zens  Highway,  Detroit,  Mich. 

Drake  Electric  Works,  Inc.,  3666  Lincoln 
Ave.,  Chicago  13,  Ill. 

Elec^ic  Soldering  Iron  Co.,  1845  W.  Elm 
St,  Deep  River,  Conn. 

halls  El^tric  Furnace  Corp.,  660  Grant 
St,  Buffalo,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Kentworthy,  Inc.,  Charles  F.,  195  Pied- 
mont  St,  Waterbury  23,  Conn. 

Lectrohm,  Inc.,  6141  W.  2oth  St..  Cicero 
v0|  Ill* 

Lydon  Brothers,  229  Colden  St.,  .Tersev 
City,  N.  J. 

New^n  Junior  Corp.,  682  Third  Ave 
West  Haven,  Conn. 

Russell  Electric  Co.,  340  W.  Huron  Si 
Chicago,  Ill. 

Sta-Warm  Electric  Co.,  N.  Chestnut  St 
Ravenna,  Ohio 

StruUiers-Dunn,  Inc.,  1321  Arch  St..  Phila¬ 
delphia,  Pa. 

Trent  Co.,  Harold  E.,  Leverlngton  Ave.  at 

^^T  Wilde  St,  Philadelphia  27,  Pa. 

Vasco  Electrical  Mfg.  Co.,  4116  Avalon 
1  Angeles,  Calif. 

Vulcan  Electric  Co.,  Danvers,  Mass. 

Waage  Electric  Co.,  A.  H.,  64  Park  Place. 
New  York  7,  N.  Y. 

WesUnghouse  Electric  Corp.,  E  Pitts¬ 
burgh,  Pa. 

SSjW  L.,  7544  Thomas 

Blvd.,  Pittsburgh  8.  Pa. 


Power  Cord«_ 

see  Wire 

Power  Plants 

see  Generators 


Power  Supplies _ 

Altec  Lansing  Corp.,  1680  N.  Vine  S 
Los  Angeles  28,  Calif. 

American  Radio  Co.,  611  E.  Garfield  Aa 
Glendale,  Calif. 

Amertcan  Television  &  Radio  Co.,  300 
Fourth  St,  St.  Paul  1,  Minn. 
American  Transformer  Co.,  178  Emr 
St,  Newark,  N.  J. 


Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van  Bu- 
ren  St,  Chicago  7,  111. 

Darker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Benwood  Linze  Co.,  1815  Locust  St.,  St. 
Louis,  Mo. 

Browning  Labs.,  Inc.,  750  Main  St,  Win- 
AldSS* 

Carter  Motor  Co.,  1606  Milw-aukee  Ave., 
Chicago  47,  Ill. 

Communications  Equipment  Corp.,  134 
West  Colorado  St,  Pasadena  1,  Calif. 

Communication  Measurements  Laboratory, 
120  Greenwich  St,  New  York,  N.  Y. 

Consolidated  Engineering  Corp.,  595  E. 
Colorado  St.,  Pasadena  1,  Calif. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 

N.  J. 

Eastern  Electronics  Corp., -41  Chestnut 
St,  New  Haven,  Conn, 

Electro  Engineering  &  Mfg.  Co.,  627  W. 
Alexandrine  Ave.,  Detroit  1,  Mich. 

Electro  Products  Laboratories,  649  W. 
Randolph  St,  Chicago,  Ill. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Electronic  Corp.  of  America,  46  West  18th 
St,  New  York  11,  N.  Y. 

Electronic  Laboratories,  Inc.,  Indianap¬ 
olis,  Ind. 

Electronic  Products  Co.,  19  North  First 
St.,  Geneva,  Ill. 

Electronic  Supply  Co.,  207  Main  St, 
Worcester,  Mass. 

Espey  Mfg.  Co.,  33  West  46th  St,  New 
York  19,  N.  Y. 

Elsher  Research  Laboratory,  1961  Uni¬ 
versity  Ave.,  Palo  Alto,  Calif. 

Freed  Transformer  Co.,  72  Spring  St, 
New  York  12,  N.  Y. 

Gates  Radio  Co.,  220  Hampshire  St. 
Quincy,  Ill. 

General  Electric  Co.,,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Mas.sachusetts 
Ave.,  Cambridge  39,  Mass. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

'Ireen  Electric  Co.,  Inc.,  W.,  130  Cedar 
St,  New  York  6,  N.  Y. 

Hamilton  Radio  Corp.,  610  Sixth  Ave., 
New  York,  N.  Y. 

Harvey  Radio  Laboratories,  Inc.,  447 
Concord  Ave.,  Cambridge,  Mass. 

Harvey-Wells  Electronics,  Inc.,  North  St.. 
Southbridge,  Mass. 

Heath  Co.,  Benton  Harbor,  Mich. 

Herbach  &  Rademan  Co.,  Mfg.  DIv.,  617 
Ludlow  St,  Philadelphia  6,  Pa. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

International  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N.  Y. 

.lelferson,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  L.  I.,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Calif. 

I>ear,  Inc.,  Piqua,  Ohio 

Mallory  &  Co.,  P.  R.,  3029  E.  Washington 
St,  Indianapolis  6,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St.,  IjOs 
Angeles  6,  Calif. 

Mellaphone  Corp.,  Rochester  2,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y, 

National  Co.,  61  Sherman  St,  Malden  48. 
Mass. 

Newcomb  Audio  Products  Co.,  2815  S. 
Hill  St.,  Los  Angeles  18,  Calif. 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Philharmonic  Radio  Corp.,  528  E.  72nd 
St.  New  York 

Press  Wireless,  Inc.,  1475  Broadway,  New 
York,  N.  Y. 

Radlart  Corp.,  3571  West  62nd  St, 
Cleveland,  Ohio 

Radio  Mfg.  Engineers,  Inc.,  304  First  Ave., 
Peoria,  Ill. 

Radio-Television  Institute,  Inc.,  480  Lex¬ 
ington  Ave.,  New  York  17,  N.  Y. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham.  Mass. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chicago 
18,  Ill. 

Richardson-Allen  Corp.,  15  W.  20th  St, 
New  York  11,  N.  Y. 

Schuttig  &  Co.,  9th  &  Kearney  Sts.,  N.  E., 
W’ashington  17,  D.  C. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

Simpson  Mfg.  Co.,  Inc.,  Mark,  188  W. 
Fourth  St,  New’  York,  N.  Y. 


Springfield  Sound  Co.,  Electronics  Div., 
12  Cass  St.,  Springfield,  Mass. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 

Techno-Scientific  Co.,  901  Nepperhan 
Ave.,  Yonkers  3,  N.  Y. 

Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St, 
Chicago  10,  Ill. 

United  Transformer  Corp.,  150  Varlck  St, 
New  York  13,  N.  Y. 

Ward  Leonard  Electric  Co.,  Mount  Vernon, 
N.  Y. 

Waugh  Labs.,  Div.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Webster  Chicago  Corp.,  Electronics  Div., 
3825  Armitage  Ave.,  Chicago  47,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wilcox  Electric  Co.,  1400  Chestnut  St, 
Kansas  City,  Mo. 


Powdered  Metal  Products^ 

see  Metals 


Public  Address  Systems _ 

see  Sound 


Pumps- 


VACUUM  PUMPS 

Aireon  Manufacturing  Corp.,  Fairfax  * 
Funston  Rds.,  Kansas  City  15,  Kans. 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wis 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  Ill. 

Di.stillation  Products,  Inc.,  755  Ridge  Ko 
W.,  Rochester,  N.  Y. 

Eastern  Engineering  Co.,  45  Fox  St,  New 
Haven,  Conn.  . 

Eastman  Kodak  Co.,  Rochester  4,  N.  Y. 

Eclipse-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Teterboro,  N.  J. 

Eisler  Engrg.  Co.,  740  S.  13th  St,  Newark 
3,  N.  J.  „  ^ 

Eltel-McCullough,  Inc.,  San  Bruno,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y 

Haydu  Bros.,  Mt.  Bethel  Rd.,  Plalnflelo, 

International  Machine  Works,  2207  46th 
St,  North  Bergen,  N.  J. 

Kahle  Engineering  Co.,  1307  Seventh  St, 
North  Bergen,  N.  J. 

Kinney  Mfg.  Co.,  3529  Washington  St, 
Boston,  Mass.  , 

Kralssl  Co.,  Inc.,  303  Williams  Ave.,  Hack- 
6nSSLCl{  J* 

Deiman  Bros.,' 203  Christie  St.,  Newark  5. 
N.  J. 

Litton  Engineering  Labs.,  P.  O.  Box  749. 
Redwood  City,  Calif. 

McIntyre  Co.,  15  Riverdale  Ave.;  Newton. 

Machlett  &  Son,  E.,  220  East  23rd  St.. 
New  Y'ork  10,  N.  Y. 

.National  Research  Corp.,  Vacuum  Engrg 
Div.,  100  Brookline  Ave.,  Boston  1». 
AI&ss 

Nelson  Vacuum  Pump  Co.,  Geo.  F.,  2139 
Fourth  St,  Berkeley  2,  Calif. 

New  Jersey  Machine  Corp.,  16th  &  Willow 
Ave.,  Hoboken,  N.  J.  . 

Robbins  &  Myers,  Inc.,  1345  Lagonaa 
Ave.,  Springfleld,  Ohio  „ 

Stokes  Machine  Co.,  F.  J.,  5850 

Rd.,  Olney  P.  O.,  Philadelphia  20,  Pa. 

Sullivan  Machinery  Co.,  929  Woodland 
Ave.,  Michigan  City,  Ind. 

Technical  Products  Co.,  168  Madison  Ave 
at  Third  St,  Memphis,  Tenn. 

Universal  X-Ray  Products  Inc.,  189" 
North  Francisco  Ave.,  Chicago  47,  IH 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg¬ 
wick  St,  Chicago  10,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa.  ,  . 

Worthington  Pump  &  Machinery  Corp.. 
Harrison,  N.  J.  „  ,  of 

Yeomans  Bros.  Co.,  1433  N.  Dayton  St. 
,  Chicago,  Ill. 


'Q"  Meters. 


see  Meters 
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elec 


ElECTRONB  and  AlUED  PRODUCTS 


Backs,  Relay _ 

Armature  Coll  Equipment,  Inc.,  2605  Vega 
Ave.,  Cleveland  3,  Ohio 

Automatic  Electric  Co.,  1033  West  Van 
Buren  St.,  Chicago  7,  III 

Barker  &  Williamson,  Upper  Darby,  Pa. 

Cinema  Engineering  Co.,  1508  N.  Verdugo 
Ave.,  Burbanl^  Calif. 

Communications  Equipment  Corp.,  134 
West  Colorado  St.,  Pasadena  1,  Calif. 

Corry  Jamestown  Mfg.  Corp.,  Corry,  Pa. 

Dahlstrom  Metallic  Door  Co.,  Buffalo  St., 
Jamestown,  New  York 

Falstrom  Co.,  7  Falstrom  Court,  Passaic, 
New  Jersey 

Hadley  Co.,  Robert  M.,  711  East  61st  St., 
Los  Angeles,  Calif. 

Hudson  American  Corp.,  25  West  43rd 
St.,  New  York,  N.  Y. 

Karp  Metal  Products  Co.,  Inc.,  129  Thir¬ 
tieth  St.,  Brooklyn,  N.  Y. 

.Vatlonal  Co.,  Malden  48,  Mass. 

Par  Metal  Products  Corp.,  32-62  49th  St., 
Long  Island  City,  N.  Y. 

Plax  Corporation,  133  Walnut  St,  Hart¬ 
ford  5,  Conn. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5.  N.  Y. 


Radar,  Complete 
Equipment _ 

(INCLUDING  I.F.F.  AND  RADAR 
BEACONS 

Admiral  Corp.,  3800  W.  Cortland  St.,  Chi¬ 
cago,  Ill. 

Airadio,  Inc.,  Barry  Place,  Stamford, 
Conn. 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave.,  Chicago,  Ill. 

Bendix  Radio,  Div.  of  Bendix  Aviation 
Corp.,  Baltimore,  Md. 

Crosley  Corp.,  1329  Arlington  St,  Cincin¬ 
nati  25,  Ohio 

Du  Mont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.,  Inc.,  80-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 
Fairchild  Camera  &  Instrument  Corp.,  476 
Tenth  Ave.,  New  York  18,  N.  Y. 
Farnsworth  Television  &  ^dio  Corp., 
8700  Pontiac  St.,  Fort  Wayne,  Ind. 
Federal  Telephone  and  Radio  Corp.,  691 
Broad  St.,  Newark,  N.  J. 

Galvin  Mfg.  Corp.,  4646  Augusta  Blvd., 
Chicago  61,  Ill. 

General  Electric  Co.,  1  River  Road, 
Schenectady  6,  N.  Y. 

General  Motors  Corp.,  Detroit,  Mich. 
Gilflllan  Bros.,  Inc.,  1816  Venice  Blvd., 
Los  Angeles,  Calif. 

Hallicrafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

Harvey  Radio  Labortories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Mass. 

Hazeltlne  Electronics  Corp.,  1775  Broad¬ 
way,  New  York,  N.  Y. 

Pacific  Electronics,  Sprague  at  Jefferson, 
Spokane,  Wash. 

Phllco  Corp.,  Ontario  &  C  Sts.,  Philadel¬ 
phia,  Pa. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Engineering  Laboratories,  Inc.,  86- 
„  ^64  86th  St.,  Long  Island  City,  N.  Y. 
Radio  Mfg.  Engineers,  Inc.,  304  First 
_  .Ave.,  Peoria,  Ill. 

Radio  Receptor  Co.,  251  W.  19th  St.,  New 
York,  N.  Y. 

Raytheon  Manufacturing  Co.,  190  Willow 
St.,  Waltham,  Mass. 

Sparks-Wlthlngton  Co.,  North  St.,  Jack- 
son,  Mich. 

Rwrry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn,  N.  Y. 
atewart-Warner  Corp.,  1826  Dlversey 
Parkway,  Chicago,  Ill. 
stromberg-Carl.son  Co.,  100  Carlson  Road, 
Rochester,  N,  Y, 

submarine  Signal  Co.,  160  State,  Boston, 

Mass. 

Sylvania  Electric  Products,  Inc.,  600  Fifth 
_  Ave.,  New  York,  N.  Y. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
_  New  York,  N.  Y. 

westinghouse  Electric  Corp.,  2519  Wllkens 
Ave.,  Baltimore  3,  Md. 

«nl^  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 


Receivers,  Home — AM 


AM  COMBINATIONS 

Admiral  Corporation,  3800  W.  Cortland 
St,  Chicago,  Ill. 

Air-King  Products  Co.,  Inc.,  1523-63rd  St, 
Bklyn,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Avenue, 
Long  Island  City,  N.  Y. 

Automatic  Radio  Mfg.  Co.  Inc.,  122  Brook¬ 
line  Avenue,  Boston,  Mass. 

Belmont  Radio  Corporation,  5921  West 
Dickens  Avenue,  Chicago  39,  Ill. 
Bendix  Radio  Corp.,  Baltimore  4,  Md. 
Colonial  Radio  Corp.,  254  Piano  Street, 
Buffalo,  N.  Y. 

The  Crosley  Corporation,  Cincinnati  25, 
Ohio 

Delco  Radio  Division,  General  Motors 
Corporation,  Kokomo,  Indiana 
DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y, 

Dynavox  Corporation,  40-05  21st  St,  Long 
Island  City,  N.  Y. 

Echophone  Radio,  Div.  of  Hallicrafters 
Co.,  2611  S.  Indiana  Ave.,  Chicago,  Ill. 
Electrical  Research  &  Mfg.  Co.,  3001  E. 

Pico  Blvd.,  Los  Angeles,  Calif.  i 
Electromatic  Mfg.  Corp.,  88  University 
Place,  New  York,  N.  Y. 

Electronic  Corp.  of  America,  45  West  18th 
St,  New  York,  N.  Y. 

Espey  Mfg.  Co.  Inc.,  33  West  46th  St, 
New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Avenue,  Long  Island  City, 
N.  Y. 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St.,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Garod  Radio  Corp.,  70  Washington  St, 
Bklyn,  N.  Y,  i 

General  Electric  Company,  i  Bridgeport, 
Conn. 

General  Television  &  Radio  Corp.,  2701 
North  Lehmann  Court,  Chicago  14, 
Ill. 

Gilflllan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Hamilton  Radio  Corp.,  510  Sixth  Avenue, 
New  York,  N.  Y. 

Herbach  &  Rademan  Co.,  517  Ludlow  St, 
Philadelphia  6,  Pa. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
Los  Angeles,  Calif. 

Howard  Radio  Co.,  1731  Belmont  Ave,, 
Chicago,  Ill. 

International  Detrola  Corp.,  1501  Beard 
Avenue,  Detroit,  Michigan 
Keith  Radio  Products,  16th  &  K  St,  Bed¬ 
ford,  Ind. 

Kingston  Products  Corp.,  Kokomo,  Indiana 
Lear,  Inc.,  Piqua,  Ohio 
Magnavox  Company,  2131  Bueter  Road, 
Fort  Wayne,  Indiana 
Majestic  Radio  &  Television  Corp.,  St 
Charles,  Ill. 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Medco  Mfg.  Co.,  B  West  45th  St,  New 
York,  N.  Y. 

Megard  Corporation,  1601  S.  Burlington 
Avenue,  Los  Angeles  6,  Calif. 
Meissner  Manufacturing  Division,  Maguire 
Industries,  Inc.,  Mt  Carmel,  Ill. 
Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

Minerva  Corp.  of  America,  238  William 
St,  New  York,  N.  Y. 

Noblitt  Sparks  Industries,  Columbus,  In¬ 
diana 

Packard-Bell  Co.,  3443  Welshlre  Blvd., 
Los  Angeles  5,  Calif. 

Phllco  Corporation,  Tioga  &  C  Streets, 
Philadelphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528  East 
72nd  Street,  New  York  21,  N.  Y. 
Precision  Specialties,  210-26  N.  Western 
Ave.,  Los  Angeles,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave¬ 
nue,  Hollywood  46,  Calif. 

Remler  Company,  Ltd.,  2101  Bryant  Street, 
San  Francisco  10,  Calif. 

Rex  Products  Co.,  1313  W.  Randolph  St, 
Chicago  7,  Ill. 

Sentinel  Radio  Corp.,  2020  Ridge  Avenue, 
Evan.ston,  III. 

Sheridan  Electro  Corp.,  2850  S.  Michigan 
Ave..  Chicago,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th  St, 
New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Avenue,  Chicago,  Ill, 


Sparks  Withington  Company,  Jackson, 
Michigan 

Stewart  Warner  Corporation,  1836  Diver- 
sey  Parkway,  Chicago,  Ill. 

Stromberg-Carlson  Co.,  100  Carlson  Road, 
Rochester,  N.  Y. 

Symphonic  Radio  &  Electronic  Corp.,  292- 
98  Main  St,  Cambridge  42,  Mass. 

Tech-Master  Prods.  Co.,  123  Prince  St, 
New  York,  N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Templetone 
Building,  New  London,  Conn. 

Trav-Ler  Karenola,  571  W.  Jackson  Blvd., 
Chicago,  Ill. 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Avenue,  New  York,  N.  Y. 

Viewtone  Co.,  203  East  18th  St,  New 
York,  N.  Y. 

Vlectrical  Engineering  Co.,  828  North 
Highland  Avenue,  Los  Angeles  38, 
Calif. 

Warwick  Mfg.  Corp.,  4640  W.  Harrison 
St,  Chicago,  Ill. 

Watterson  Radio  Mfg.  Co.,  P  O  Box  64, 
T€X£IS 

Wells  Gardner  &  Co.,  2701  North  Kildare, 
Chicago  39,  Ill. 

Westinghouse  Electric  Corp.,  2519  Wilkens 
Ave.,  Baltimore  3,  Md. 

Wilcox  Gay  Corp.,  Charlotte,  Michigan 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  111. 


AM  CONSOLES 


Admiral  Corporation,  3800  W.  Cortland 
St,  Chicago,  Ill. 

Andrea  Radio  Corp.,  43-20  34th  Street 
Long  Island  City,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Avenue, 
Long  Island  City,  N.  Y. 

Automatic  Radio  Mfg.  Co.  Inc.,  122  Brook¬ 
line  Avenue,  Boston,  Mass. 

Belmont  Radio  Corporation,  5921  West 
Dickens  Avenue,  Chicago  39,  Ill. 

Bendix  Radio  Corp.,  Baltimore  4.,  Md. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y.  .  _  , 

Crosley  Corporation,  Cincinnati,  Ohio 

Delco  Radio  Division,  General  Motors  Cor¬ 
poration,  Kokomo,  Indiana 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Echophone  Radio,  Division  of  Hallicrafters 
Co.,  2611  S.  Indiana  Avenue,  Chi¬ 
cago,  Ill. 

Eckstein  Radio  &  Television  Co.,  Inc.,  914 
LaSalle,  Minneapolis,  Minn. 

Electrical  Research  &  Mfg.  Co.,  3001  EL 
Pico  Blvd.,  Los  Angeles,  Calif. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave,,  Long  Island  City, 
N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill.  „ 

Garod  Radio  Corp.,  70  Washington  St, 


Bklyn,  N.  Y.  „  * 

General  Electric  Company,  Bridgeport 
Conn. 

Hamilton  Radio  Corp.,  510  Sixth  Avenue, 
New  York,  N.  Y. 

Herbach  &  Rademan  Co.,  617  Ludlow  St, 

Philadelphia  6,  Pa.  _  _ _ 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
Los  Angeles,  Calif. 

International  Detrola  Corp.,  IBOl  Beard 
Ave.,  Detroit,  Michigan 
Kingston  Products  Corp.,  Kokomo,  Indiana 
Lear,  Inc.,  Piqua,  Ohio 
Magnavox  Company,  2131  Bueter  Road, 
Fort  Wayne,  Indiana 
Majestic  Radio  &  Television  Corp.,  St 
Charles,  Ill. 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Megard  Corporation,  1601  S.  Burlington 
Avenue,  Los  Angeles  6,  Calif. 
Meissner  Manufacturing  Division,  Maguire 
Industries,  Inc.,  Mt  Carmel,  IlL 


cinnatl,  Ohio 

Minerva  Corp.  of  America  238  William 
Street,  New  York,  N.  Y. 

Noblitt  Sparks  Industries,  Columbus,  In- 
dlana  , 

Packard-Bell  Co.,  3443  Welshlre  Blvd., 
Los  Angeles  5,  Calif. 

Phllco  Corporation,  Tioga  &  C  Streets, 
Philadelphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528  East 
72nd  Street,  New  York  21,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 
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Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Regal  Electronics  Corp.,  20  West  30th  St., 
New  York,  N.  Y. 

Remler  Company,  Ltd.,  2101  Bryant 
St.,  San  Francisco  10,  Calif. 

Searle  Aero  Industries,  Inc.,  Orange,  Calif. 

Sentinel  Radio  Corp.,  2020  Ridge  Ave., 
Evanston,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th  St., 
New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Avenue,  Chicago,  111. 

Sparks  Withington  Compny,  Jackson, 
Michigan 

Stewart  Warner  Corporation,  1836  Diver- 
sey  Parkway,  Chicago,  Ill. 

Stromberg-Carlson  Co.,  100  Carlson  Road, 
Rochester,  N.  JY. 

Symphonic  Radio  &  Electronic  Corp.,  292- 
98  Main  St,  Cambridge  42,  Mass. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Templetone 
Building,  New  London,  Conn. 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Avenue,  New  York,  N.  Y. 

Viewtone  Co.,  203  East  18th  St,  New 
York,  N.  Y. 

Vlectrlcal  Engineering  Co.,  828  North 
Highland  Avenue,  Los  Angeles  38, 
Calif. 

Warwick  Mfg.  Corp.,  4640  W.  Harrison 
St,  Chicago,  Ill. 

Watterson  Radio  Mfg.  Co.,  P  O  Box  54, 
]3£l11£L8  'Fqxsls 

Wells  Gardner  &  Co.,  2701  North  Kildare, 
Chicago  39,  Ill. 

Wilcox  Gay  Corporation,  Charlotte,  Michi¬ 
gan 

Zenith  Radio  Corp.,  6001  Dickens  Avenue, 
Chicago,  Ill. 

AM  PORTABLES 


Admiral  Corporation,  3800  W.  Cortland 
St,  Chicago,  Ill. 

Air  King  Products  Co.,  Inc.,  1523-63rd 
St,  Bklyn,  N.  Y. 

Andrea  Radio  Corp.,  43-20  34th  St.,  Long 
Island  City,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Automatic  Radio  Mfg.  Co.,  Inc.,  122 
Brookline  Ave.,  Boston,  Mass. 

Belmont  Radio  Corporation,  5921  West 
Dickens  Ave.,  Chicago  39,  III. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y. 

Crosley  Corporation,  Cincinnati,  Ohio 

Delco  Radio  Division,  General  Motors  Cor¬ 
poration,  Kokomo,  Indiana 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Echophone  Radio,  Div.  of  Hallicrafters 
Co.,  2611  S.  Indiana  Ave.,  Chicago, 
Ill. 

Eckstein  Radio  &  Television  Co.  Inc.,  914 
La  Salle,  Minneapolis,  Minn. 

Electrical  Research  ft  Mfg.  Co.,  3001  E. 
Pico  Blvd.,  Los  Angeles,  Calif. 

Electromatic  Mfg.  Corp.,  88  University 
Place,  New  York,  N.  Y. 

Electronic  Corp.  of  America,  45  West  18th 
St,  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City, 
N,  Y. 

Farnsworth  Television  ft  Radio  Corp., 
3700  Pontiac  St,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  III. 

Garod  Radio  Corp.,  70  Washington  St., 
Bklyn,  N.  Y. 

General  Electric  Company,  Bridgeport, 
Conn. 

General  Television  ft  Radio  Corp.,  2701 
North  Lehmann  Court,  Chicago  14, 
Ill. 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Hamilton  Radio  Corp.,  510  Sixth  Ave., 
New  York,  N.  Y. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St., 
Los  Angeles,  Calif. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

International  Detrola  Corp.,  1501  Beard 
Ave.,  Detroit,  Michigan 

Keith  Radio  Products,  16th  &  K  St, 
Bedford,  Ind. 

Kingston  Products  Corp.,  Kokomo,  Indiana 

Majestic  Radio  &  Television  Corp.,  St 
Charles,  Ill. 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 


Medco  Mfg.  Co.,  5  West  45th  St,  New 
York,  N.  Y. 

Minerva  Corp.  of  America,  238  William 
St.,  New  York,  N.  Y. 

Noblltt  Sparks  Industries,  Columbus,  In¬ 
diana 

Packard-Bell  Co.,  3443  Welshire  Blvd., 
Los  Angeles  6,  Calif. 

Philco  Corporation,  Tioga  ft  C  Sts.,  Phila¬ 
delphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528  East 
72nd  St,  New  York  21,  N.  Y. 

Pilot  Radio  Corp.,  37-06  36th  St,  Long 
Island  City,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Di¬ 
vision,  Camden,  N.  J. 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Remler  Co.,  Ltd.,  2101  Bryant  St.,  San 
Francisco,  Calif. 

Rex  Products  Co.,  1313  W.  Randolph  St, 
Chicago  7,  Ill. 

Searle  Aero  Industries,  Inc.,  Orange,  Calif. 

Sentinel  Radio  Corp.,  2020  Ridge  Ave., 
Evanston,  Ill. 

Setchell  Carlson,  2233  University  Ave., 
St.  Paul,  Minn. 

Sheridan  Electro  Corp.,  2850  S.  Michigan 
Ave.,  Chicago,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th  St, 
New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago,  Ill. 

Sparks  Withington  Company,  Jackson, 
Michigan 

Stewart  Warner  Corporation,  1836  Diver- 
sey  Parkway,  Chicago,  Ill. 

Stromberg-Carlson  Co.,  100  Carlson  Road, 
Rochester,  N.  Y. 

Symphonic  Radio  ft  Electronic  Corp.,  292- 
98  Main  St,  Cambridge  42,  Mass. 

Tech-Master  Prods.  Co.,  123  Prince  St, 
New  York,  N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp..  Templetone 
Building,  New  London,  Conn. 

Trav-Ler  Karenola,  571  W.  Jackson  Blvd., 
Chicago,  Ill. 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Avenue,  New  York,  N.  Y. 

Viewtone  Co.,  203  East  18th  St,  New 
York,  N.  Y. 

Warwick  Mfg.  Corp.,  4640  W.  Harrison 
St.,  Chicago,  Ill. 

Whiting  &  Davis  Company,  Inc.,  23  West 
Bacon  St.,  Plalnville,  Mass. 

Wells  Gardner  ft  Co.,  2701  North  Kildare, 
Chicago  39.  Ill. 

Westinghouse  Electric  Corp.,  2519  Wllkens 
Ave.,  Baltimore  3,  Md. 

Wilcox  Gav  Corp.,  Charlotte.  Michigan 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 


AM  TABLE  MODELS 


A  R  F  Products  Co.,  7627  Lake  St,  River 
Forest,  Ill. 

Admiral  Corporation,  3800  W.  Cortland 
St.,  Chicago,  Ill. 

Air  King  Products  Co.  Inc.,  1523-63rd  St, 
Bklyn,  N.  Y. 

Andrea  Radio  Corp.,  43-20  34th  St,  Long 
Island  City,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Automatic  Radio  Mfg.  Co.  Inc.,  122  Brook¬ 
line  Ave.,  Boston,  Mass. 

Belmont  Radio  Corporation,  5921  West 
Dickens  Ave.,  Chicago  39,  Ill. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y. 

The  Crosley  Corporation,  Cincinnati  25, 
Ohio 

Crystal  Products  Co.,  1519  McGee  Trafllc- 
way,  Kansas  City,  Mo. 

Delco  Radio  Division,  General  Motors 
Corporation,  Kokomo,  Indiana 

DeWald  Radio  Mfg.  Corn.,  440  Lafayette 
St,  New  York,  N.  Y. 

Echophone  Radio,  Division  of  Hallicraf¬ 
ters  Co.,  2611  S.  Indiana  Avenue, 
Chicaeo,  Til. 

Eckstein  Radio  &  Television  Co.  Inc.,  914 
LaSalle,  Minneapolis.  Minn. 

Electrical  Research  &  Mfg.  Co..  3001  E. 
Pico  Blvd..  Los  Angeles,  Calif. 

Electromatic  Mfg.»  Corp.,  88  University 
Place,  New  York,  N.  Y. 

Electronic  Corp.  of  America,  45  West  18th 
St.,  New  York,  N.  Y. 

Espey  Mfg.  Co.  Inc.,  33  West  46th  St, 
New  York,  N.  Y. 


Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Avenue,  Long  Island  Citv 
N.  Y. 

Farnsworth  Television  &  Radio  Corn 
3700  Pontiac  St,  Fort  Wayne,  Ind.*^" 
Galvin  Mfg.  Corp.,  4545  Augusta  Blvd. 
Chicago,  111. 

Garod  Radio  Corp.,  70  Washington  St 
Brooklyn,  N.  Y. 

General  Electric  Company,  Bridgeport 
Conn. 

General  Television  &  Radio  Corp.,  2701 
North  Lehmann  Court,  Chicago  14 
III.  ' 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd 
Los  Angeles,  Calif. 

Hamilton  Radio  Corp.,  510  Sixth  Avenue 
New  York,  N.  Y. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St 
Los  Angeles,  Calif.  ' 

Howard  Radio  Co.,  1731  Belmont  Ave 
Chicago,  Ill.  ' 

Industrial  Tool  &  Die  Works,  Inc.,  2824 
University  Avenue,  S.  E.,  Mlnneapolle, 
Minn. 

International  Detrola  Corp.,  1501  Beard 
Ave.,  Detroit,  Michigan 
Keith  Radio  Products,  16th  ft  K  St,  Bed¬ 
ford,  Ind. 

Kingston  Products  Corp.,  Kokomo,  Indi¬ 
ana 

Lear,  Inc.,  Plaua,  Ohio 
Majestic  Radio  &  Television  Corp.,  St 
Charles,  Ill. 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Medco  Mfg.  Co.,  5  West  45th  St,  New 
York,  N.  Y. 

Megard  Corporation,  1601  S.  Burlington 
Avenue,  Los  Angeles  6,  Calif. 
Meissner  Manufacturing  Division,  Maguire 
Industries,  Inc.,  Mt.  Carmel,  Ill. 
Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

Minerva  Corp.  of  America,  238  William 
St,  New  York,  N.  Y. 

Noblltt  Sparks  Industries,  Columbus,  In¬ 
diana 

Packard-Bell  Co.,  3443  Welshire  Blvd., 
Los  Angeles  5,  Calif. 

Philco  Corporation,  Tioga  &  C  Streets, 
Philadelphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528  East 
72nd  Street,  New  York  21,  N.  Y. 

Pilot  Radio  Corp.,  37-06  36th  St,  Long 
Island  City,  N.  Y. 

Precision  Specialties,  210-26  N.  Western 
Ave.,  Los  Angeles,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Di¬ 
vision,  Camden,  N.  J. 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Regal  Electronics  Corp.,  20  West  30th  St, 
New  York,  N.  Y.  1 

Remler  Company,  Ltd.,  2101  Bryant 
Street,  San  Francisco  10,  Calif. 

Rex  Products  Co.,  1313  W.  Randolph  St, 
Chicago  7,  Ill. 

Searle  Aero  Industries,  Inc.,  Orange,  Calli. 
Sentinel  Radio  Corp.,  2020  Ridge  Avenue, 
Evanston,  III. 

Setchell  Carlson,  2233  University  Ave. 
St  Paul,  Minn. 

Sheridan  Electro  Corp.,  2850  S.  Michigan 
Ave.,  Chicago,  Ill.  . 

Signal  Electronics,  Inc.,  114  East  16th  St, 
New  York  3,  N.  Y^. 

Sonora  Radio  ft  Television  Corp.,  325  > 
Hoyne  Avenue,  Chicago,  Ill. 

Sparks  Withington  Company,  Jackson 
Michigan  , 

Stewart  Warner  Corporation,  1836  Dlver- 
sey  Parkway,  Chicago,  Ill. 
Stromberg-Carlson  Co.,  100  Carlson  M' 
Y* 

Symphonic  Radio  ft  Electronic  Corp.,  292- 
98  Main  St.,  Cambridge  42,  Mass. 
Tech-Master  Prods.  Co.,  123  Prince  St, 
New  York,  N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Templetone 
Building,  New  London,  Conn. 
Trav-Ler  Karenola,  571  W.  Jack.son  Blva 


Chicago,  Ill.  ^ 

United  States  Television  Mfg.  Co^..  i'’" 
Seventh  Avenue,  New  York,  N.  i- 
Viewtone  Co.,  203  East  18th  St, 

York,  N.  Y.  .v 

Vlectrlcal  Engineering  Co.,  828  Now 

,  Highland  Avenue,  Los  Angeles  < 

Calif.  _ 

Warwick  Mfg.  Corp.,  4640  W.  Harrison 

St,  Chicago,  Ill.  t, 

Watterson  Radio  Mfg.  Co.,  P  O  Box  » 
Dallas,  Texas 

Wells  Gardner  &  Co.,  2701  North  Kildare, 
Chicago  39,  Ill. 
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Novemb*r  —  ELECTRONICS  I  * 


aECIROWC  and  AlUED  FRODIKIS 


Westinghouse  Electric  Corp.,  2519  Wilkens 
Ave.,  Baltimore  3,  Md. 

Whiting  &  Davis  Company,  Inc.,  23  West 
Bacon  Street,  Plainville,  Mass. 

Wilcox  Gay  Corp.,  Charlotte,  Michigan 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

AM  VEST  POCKETS 

Automatic  Radio  Mfg.  Co.  Inc.,  122  Brook¬ 
line  Ave.,  Boston,  Mass. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y. 

Delco  Radio  Division,  General  Motors  Cor¬ 
poration,  Kokomo,  Indiana 

Electronic  Corp.  of  America,  45  West  18th 
St,  New  York,  N,  Y. 

Fada  Radio  &  Electric  Co.,  Inc.,  30-20 
Thomson  Avenue,  Long  Island  City, 
N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St,  Fort  Wayne,  Ind. 

Gllfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

International  Detrola  Corp.,  1501  Beard 
Avenue,  Detroit,  Mich. 

Keith  Radio  Products,  16th  &  K  St,  Bed¬ 
ford,  Ind. 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Noblitt  Sparks  Industries,  Columbus,  In¬ 
diana 

Philco  Corporation,  Tioga  &  C  Streets, 
Philadelphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528  East 
72nd  Street,  New  York  21,  N.  Y. 

Sentinel  Radio  Corp.,  2020  Ridge  Avenue, 
Evanston,  Ill. 

Sheridan  Electro  Corp.,  2850  S.  Michi¬ 
gan  Ave.,  Chicago,  Ill. 

Tellcon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Temple- 
tone  Building,  New  London,  Conn. 

Wells  Gardner  &  Co.,  2701  North  Kildare, 
Chicago  39,  Ill. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  in. 

Receivers,  Home — AM-FM 

AM-FM  COMBINATIONS 

Admiral  Corporation,  3800  W.  Cortland 
St.,  Chicago,  Hi. 

Air-King  Products  Co.  Inc.,  1523-63rd  St, 
Brooklyn,  N.  V. 

Ansley  Radio  Corp.,  21-10  49  th  Ave., 
Long  Island  City,  N.  Y. 

Belmont  Radio  CoriK>ration,  5921  West 
Dickens  Avenue,  Chicago  39,  Ill. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Colonial  Radio  Corp.,  254  Rano  Street, 
Buffalo,  N.  Y. 

The  Crosley  Corporation,  Cincinnati  25, 
Ohio 

Delco  Radio  Division,  General  Motors  Cor- 
poration,  Kokomo,  Indiana 

Echophone  Radio,  Division  of  Halllcraft- 
ers  Co.,  2611  S.  Indiana  Avenue,  Chi- 
cago.  Ill. 

Electrical  Research  &  Mfg.  Co.,  3001  E. 
Pico  Blvd.,  Los  Angeles,  Calif. 

Electronic  Corp.  of  America,  45  West  18th 

„  Street,  New  York,  N.  Y. 

Espey  Mfg.  Co.  Inc^  33  West  46th  St, 
New  York,  N, 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City, 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St,  Fort  Wayne,  Ind. 

Freed  Radio  Corp.,  200  Hudson  St,  New 
York,  N.  Y. 

Galvin  Mfg.  Corp.,  4545  Augrusta  Blvd., 
Chicago,  Ill. 

Garod  Radio  Corp.,  70  Washington  St., 
Brooklyn,  N.  Y. 

Electric  Co.,  Bridgeport,  Conn. 

Gllflllan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Herbach  &  Rademan  Co.,  517  Ludlow 

„  Street,  Philadelphia  6,  Pa. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
Los  Angeles,  Calif. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

International  Detrola  Corp.,  1501  Beard 
Avenue,  Detroit,  Mich. 

Keith  Radio  Products,  16th  &  K  St,  Bed- 
fora,  Ind. 

Kingston  Products  Corp.,  Kokomo,  Ind. 

Lear,  Inc.,  Piqua,  Ohio 


Magnavox  Company,  Fort  Wayne,  Indiana. 

Majestic  Radio  &  Television  Corp.,  St 
Charles,  Ill. 

Meek  Industries,  Plymouth,  Ind. 

Medco  Mtg.  Co.,  5  West  45th  St,  New 
York,  N.  Y. 

Megard  Corporation,  1601  S,  Burlington 
Avenue,  Los  Angeles  6,  Calif. 

Meissner  Manufacturing  Division,  Maguire 
Industries,  Inc.,  Mt.  Carmel,  Ill. 

Midwest  Radio  Corp.,  Cincinnati,  Ohio. 

Noblitt  Sparks  Industries,  Columbus,  Ind. 

Packard-Bell  Co.,  3443  Welshire  Blvd., 
Los  Angeles  5,  Calif. 

Philco  Corporation,  Philadelphia  34,  Pa. 

Philharmonic  Radio  Corporation,  628  East 
72  nd  Street,  New  York  21,  N.  Y. 

Pilot  Radio  Corp.,  37-06  36th  Street,  Long 
Island  City,  N.  Y. 

Precision  Specialties,  210-26  N.  Western 
Ave.,  Los  Angeles,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Di¬ 
vision,  Camden,  N.  J. 

Ray  Energy  and  Television  Corp.  of  Amer¬ 
ica,  521  5th  Avenue,  New  York,  N.  Y. 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Remler  Co.  Ltd.,  2101  Bryant  St.,  San 
Francisco,  Calif. 

Scott  Radio  Labs.  Inc.,  4541  Ravenswood 
Avenue,  Chicago,  Ill. 

Sentinel  Radio  Corp.,  2020  Ridge  Avenue, 
Evanston,  Ill. 

Sheridan  Electro  Corp.,  2850  S.  Michigan 
Ave.,  Chicago,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th  St., 
New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Avenue,  Chicago,  Ill. 

Sparks  Withington  Co.,  Jackson,  Michigan 

Stewart  Warner  Cornoration.  1836  Diver- 
sey  Parkway,  Chicago,  IlL 

Stromberg-Carlson  Co.,  Rochester,  N.  T. 

Tech-Master  I’rods.  Co.,  12  Prince  St., 
New  York,  N.  Y. 

Tellcon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Templetone 
Building,  New  London,  Conn. 

Vlewtone  Co.,  203  East  18th  St.,  New 
York,  N.  Y. 

Vlectrlcal  Engineering  Co.,  828  North 
Highland  Avenue,  Los  Angeles  38, 
Calif. 

Warwick  Mfg.  Corp.,  4640  W,  Harrison 
St.,  Chicago,  Ill. 

Wells  Gardner  &  Co.,  2701  North  Kildare, 
Chicago  39.  Ill. 

Westinghouse  Electric  Corp.,  2619  Wilkens 
Ave.,  Baltimore  3,  Md. 

Wilcox  Gay  Corporation,  Charlotte,  Mich. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

AM-FM  CONSOLES 

Admiral  Corporation,  3800  W.  Cortland 
St.,  Chicago,  Ill. 

Andrea  Radio  Corp.,  43-20  34th  St,  Long 
Island  City,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Belmont  Radio  Corporation,  6921  West 
Dickens  Avenue,  Chicago  39,  Ill. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y. 

Crosley  Corporation,  Cincinnati  25,  Ohio 

Delco  Radio  Division,  General  Motors  Cor¬ 
poration,  Kokomo,  Indiana 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St.,  New  York,  N.  Y. 

Echophone  Radio  Division  of  Halli- 
crafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill, 

Electrical  Research  &  Mfg.  Co.,  3001  E. 
Pico  Blvd.,  Los  Angeles,  Calif. 

Electronic  Corp.  of  America,  45  West  18th 
St,  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomas  Ave.,  Long  Island  City,  N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St.,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  III. 

Garod  Radio  Corp.,  70  Washington  St., 
Bklyn,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 

Gilflllan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Hamilton  Radio  Corp.,  510  Sixth  Ave., 
New  York,  N.  Y. 

Herbach  &  Rademan,  517  Ludlow  St., 
Philadelphia  6,  Pa. 

Hoffman  Raalo  Corp..  3430  S.  Hill  St, 
Los  Angeles,  Calif. 

Howard  Radio  Co.,  )'’31  Belmont  Ave., 
Chicago  til. 


International  Detrola  Corp.,  1501  Beard 
Ave.,  Detroit,  Mich. 

Kingston  Radio  Products  Corp.,  Kokomo. 
Indiana 

Lear,  Inc.,  Piqua,  Ohio 

Magnavox  Company,  2131  Bueter  Road. 
Fort  Wayne,  Indiana 

Majestic  Radio  &  Television  Corp.,  St 
Charles,  Illinois 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Medco  Mfg.  Co.,  5  West  45th  St,  New 
York.  N.  Y. 

Megard  Corporation,  1601  S.  Burlington 
Ave.,  Los  Angeles  6,  Calif. 

Meissner  Manufacturing  Division,  Maguire 
Industries,  Inc.,  Mt  Carmel,  Ill. 

Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

Minerva  Corp.  of  America,  238  William 
St,  New  York,  N.  Y. 

Noblitt  Sparks  Industries,  Columbus,  Ind 

Packard-Bell  Co.,  3443  Welshire  Blvd.. 
Los  Angeles  5,  Calif. 

Philco  Corporation,  Tioga  &  C  Sts.,  Phila¬ 
delphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528 
East  72nd  St,  New  York  21,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv.. 
Camden,  N.  J. 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave.. 
Hollywood  46,  Calif. 

Remler  Co.  Ltd.,  2101  Bryant  St,  San 
Francisco,  Calif. 

Scott  Radio  Labs.  Inc.,  4541  Ravenswood 
Ave.,  Chicago,  Ill. 

Sentinel  Radio  Corp.,  2020  Ridge  Ave. 
Evanston,  Ill. 

Sheridan  Electro  Corp.,  2850  S.  Michigan 
Ave.,  Chicago,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th 
St.,  New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N 
Hoyne  Ave.,  Chicago,  Ill. 

Stewart  Warner  Corporation,  1836  Diver 
sey  Parkway,  Chicago,  Ill. 

Stromberg-Carlson  Co.,  100  Carlson  Road 
Rochester,  N.  Y. 

Tellcon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Templetone 
Building,  New  London,  Conn. 

United  States  Television  Mfg.  Corp.,  10* 
Seventh  Avenue,  New  York,  N.  Y. 

Viewtone  Co.,  203  East  18th  St,  New 
York.  N.  Y. 

Vlectrlcal  Engineering  Co.,  828  North 
Highland  Ave.,  Los  Angeles  38,  Calif 

Wells  Gardner  &  Co.,  2701  North  Kildare. 
Chicago  39,  Ill. 

Westinghouse  Electric  Corp.,  2519  Wilkens 
Ave-  Baltimore  3,  Md. 

Wilcox  Gay  Corporation,  Charlotte,  Michi¬ 
gan 

Zenith  Radio  Corp.,  6001  Dickens  Ave. 
Chicago,  Ill. 


AM-FM  PORTABLES 

Admiral  Corporation,  3800  W.  Cortland 
St,  Chicago,  Ill. 

Echophone  Radio  Division  of  Halll- 
crafters  Co.,  2611  S.  Indiana  Ave.. 
Chicago,  HI. 

Electrical  Research  &  Mfg.  Co.,  3001  E 
Pico  Blvd.,  Los  Angeles,  Calif. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 
Halllcrafters  Co.,  2611  Indiana  Ave.. 
Chicago  16,  Ill. 

Hoffman  Radio  Corp.,  3430  S.  Hill  SL 
Los  Angeles.  Calif. 

Keith  Radio  Products,  16th  &  K  Sts. 
Bedford,  Ind. 

Minerva  Corp.  of  America,  238  William 
St,  New  York,  N.  Y. 

Packard-Bell  Co.,  3443  Welshire  Blvd. 

Los  Angeles  5,  Calif. 

Philco  Corporation,  Tioga  &  C  Sts.,  Phila¬ 
delphia  34,  Pa. 

Philharmonic  Radio  Corporation,  628  Eas: 

72nd  St,  New  York  21,  N.  Y. 

Ray  Energy  and  Television  Corp.  oJ 
America,  521  Fifth  Ave.,  New  York 
N.  Y. 

Sentinel  Radio  Corp.,  2020  Ridge  Avt. 
Evanston,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th  Su 
New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N 
Hoyne  Ave.,  Chicago,  IlL 
Tellcon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y.  _ 

Vlectrlcal  Engineering  Co.,  828  Nortt 
Highland  Ave.,  Los  Angeles  38,  Calif 
Zenith  Radio  Corp.,  6001  Dickens  Ave. 
Chicago,  Ill. 


ELECTRONICS  — NovemBcr  194S 


D-39 


1945-1946  DIRECniRV  ol 


AM-FM  TABLE  MODELS 

ARP  Products  Co,,  7627  W.  Lake  St., 
River  Forest,  IlL 

Admiral  Corporation,  3800  W.  Cortland 
St.,  Chicago,  Ill. 

Air-King  Products  Co.  Inc.,  1523-63rd  St., 
Bklyn,  N.  Y. 

Andrea  Radio  Corp.,  43-20  34th  St,  Long 
Island  City,  N.  Y. 

Belmont  Radio  Corporation,  6921  West 
Dickens  Avenue,  Chicago  39,  Ill. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y. 

Crosley  Corporation,  Cincinnati  25,  Ohio 

Delco  Radio  Division,  General  Motors 
Corporation,  Kokomo,  Indiana 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Echophone  Radio  Division  of  Halll- 
crafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

Electrical  Research  &  Mfg.  Co.,  3001  E. 
Pico  Blvd.,  Los  Angeles,  Calif. 

Electronic  Corp.  of  America,  45  West 
18th  Street,  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City, 

N.  Y. 

Farnsworth  Television  &  Radio  Corp., 
3700  Pontiac  St,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

Garod  Radio  Corp.,  70  Washington  St, 
Bklyn,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Hamilton-  Radio  Corp.,  510  Sixth  Ave., 
New  York,  N.  Y. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
Los  Angeles,  Calif. 

Howard  Radio  Co.,  1731  Belmont  Ave., 
Chicago,  Ill. 

Industrial  Tool  &  Die  Works,  Inc.,  2824 
University  Ave.,  S.  E.,  Minneapolis, 
Minn. 

International  Detrola  Corp.,  1501  Beard 
Ave.,  Detroit,  Mich. 

Keith  Radio  Products,  16th  &  K  St,  Bed¬ 
ford,  Ind. 

Kingston  Radio  Products  Corp.,  Kokomo, 
Indiana 

Majestic  Radio  &  Television  Corp.,  St. 
Charles,  Illinois 

Meek  Industries,  John,  Liberty  at  Penn- 
slyvania,  Plymouth,  Ind. 

Medco  Mfg.  Co.,  5  West  45th  St,  New 
York,  N.  Y. 

Megard  Corporation,  1601  S.  Burlington 
Ave.,  Los  Angeles  6,  Calif. 

Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

Minerva  Corp.  of  America,  238  William 
St,  New  York,  N.  Y. 

Noblitt  Sparks  Industries,  Columbus,  In¬ 
diana 

Packard-Bell  Co.,  3443  Welshlre  Blvd., 
Los  Angeles  6,  Calif. 

Phllco  Corporation,  Tioga  Sc  C  Sts.,  Phila¬ 
delphia  34,  Pa. 

Philharmonic  Radio  Corporation,  528  East 
72nd  St.,  New  York  21,  N,  Y. 

Pilot  Radio  Corp.,  37-06  36th  St,  Long 
Island  City,  N.  Y. 

Precision  Specialties,  210-26  N.  Western 
Ave.,  Los  Angeles,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  DIv., 
Camden,  N.  J. 

Ray  Energy  and  Television  Corp.  of  Amer¬ 
ica,  621  Fifth  Avenue,  New  York, 
N.  Y. 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Remler  Co.  Ltd.,  2101  Bryant  St,  San 
Francisco,  Calif. 

Searle  Aero  Industries,  Inc.,  Orange,  Calif. 

Sentinel  Radio  Corp.,  2020  Ridge  Ave., 
Evanston,  Ill. 

Sheridan  Electro  Corp.,  2860  S.  Michigan 
Ave.,  Chicago,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th  St. 
New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  326  N. 
Hoyne  Ave.,  Chicago,  Ill. 

Sparks  Wlthlngton  Co.,  Jackson,  Michigan 

Stewart  Warner  Corporation,  1836  Dlver- 
sey  Parkway,  Chicago,  Ill. 

Stromberg-Carlson  Co.,  100  Carlson  Rd., 
Rochester,  N.  Y. 

■Tech-Master  Prods.  Co.,  123  Prince  St. 
New  York,  N.  Y. 

Tellcon  Corp.,  861  Madison  Ave.,  New 
York,  N.  Y. 

Templetone  Radio  Mfg.  Corp.,  Templetons 
Building,  New  London,  Conn. 


Trav-Ler  Karenola,  571  W.  Jackson  Blvd., 
Chicago,  Ill. 

Vlewtone  Co.,  203  East  18th  St,  New 
York,  N.  Y. 

Vlectrical  Engineering  Co.,  828  North 
Highland  Ave.,  Los  Angeles  38,  Calif. 

Warwick  Mfg.  Corp.,  4640  W.  Harrison 
St.  Chicago,  Ill. 

Wells  Gardner  &  Co.,  2701  North  Kildare, 
Chicago  39,  Ill. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

Receivers,  Home — FM - 

FM  COMBINATIONS 

Belmont  Radio  Corporation,  5921  West 
Dickens  Ave.,  Chicago  39,  III. 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y, 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City, 

N.  Y. 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Medco  Mfg.  Co.,  6  West  45th  St.,  New 
York.  N.  Y. 

Megard  Corp.,  1601  S.  Burlington  Ave., 
Los  Angeles  6,  Calif. 

Ray  Energy  and  Television  Corp.  of 
America,  621  Fifth  Ave.,  New  York, 

N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y, 

FM  CONSOLES 

Belmont  Radio  Corporation,  5921  West 
Dickens  Ave.,  Chicago  39,  Ill. 

DeWald  Radio  Mfg.  Corp.,  440  Lafayette 
St,  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.  Inc.,,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Megard  Corporation,  1601  S.  Burlington 
Ave.,  TjOS  Angeles  6,  Calif. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

FM  PORTABLES 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif. 

Medco  Mfg.  Co.,  5  West  45th  St,  New 
York,  N.  Y. 

Ray  Energy  and  Television  Corp.  of  Amer¬ 
ica,  621  Fifth  Avenue,  New  York, 
N.  Y. 

Telicon  Corp.,  861  Madison  Ave.,  New 
York,  N.  Y. 

Trav-Ler  Karenola,  571  W.  Jackson  Blvd., 
Chicago,  Ill. 

FM  TABLE  MODELS 

Belmont  Radio  Corporation,  5921  West 
Dickens  Ave.,  Chicago  39,  Ill. 

Colonial  Radio  Corp.,  264  Rano  St,  Buf¬ 
falo  7,  N.  Y. 

DeWald  Radio  Mfg.  Corp,,  446  Lafayette 
St,  New  York,  N.  Y. 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 

Gilfillan  Bros.  Inc.,  1815  Venice  Blvd., 
Los  Angeles,  Calif, 

Industrial  Tool  &  Die  Works,  Inc.,  2824 
University  Ave.,  S.  E.,  Minneapolis, 
Minn. 

Medco  Mfg.  Co.,  6  West  45th  St,  New 
York,  N.  Y. 

Megard  Corporation,  1601  S.  Burlington 
Ave.,  Los  Angeles  6,  Calif. 

Meissner  Manufacturing  Division,  Maguire 
Industries,  Inc.,  Mt.  Carmel,  Ill. 

Ray  Energy  and  Television  Corp.  of  Amer¬ 
ica,  521  Fifth  Ave.,  New  York,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago,  Ill. 

Stromberg-Carlson  Co.,  100  Carlson  Rd., 
Rochester,  N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 

Trav-Ler  Karenola,  571  W.  Jackson  Blvd., 
Chicago,  Ill. 

FM  VEST  POCKETS 

Fada  Radio  &  Electric  Co.  Inc.,  30-20 
Thomson  Avenue,  Long  Island  City, 
N.  Y. 

Ray  Energy  and  Television  Corp.  of 
America,  521  Fifth  Ave.,  New  York, 
N.  Y. 

Telicon  Corp.,  851  Madison  Ave.,  New 
York,  N.  Y. 


Receivers. 


RADIO.  AIRCRAFT 


Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Collins  Radio  Co.,  Cedar  Rapids,  Iowa 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo  7,  N.  Y. 

Gates  Radio  &  Supply  Co.,  Quincy,  III 

General  Electric  Co.,  Bridgeport,  Conn. 

Gilfillan  Bros.,  Inc.,  1815  Venice  Blvd.,  Loi 
.^h^gIgs  O&lif 

Hallicrafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

Herbach  &  Rademan  Co.,  517  Ludlow  St, 
Philadelphia  6,  Pa. 

Lear,  Inc.,  Piqua,  Ohio 

Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

Radio  Receptor  Co.,  Inc.,  251  West  ISth 
St,  New  York,  N.  Y. 

Raytheon  Mfg.  Co.,  60  East  42nd  St.,  New 
York  17,  N.  Y. 

Searle  Aero  Industries,  Inc.,  Orange,  Calif. 


PANORAMIC  RECEIVERS 


Hallicrafters  Co.,  2611  Indiana  Avenue, 
Chicago  16,  Ill. 

Panoramic  Radio  Corporation,  242  West 
55th  St,  New  York  19,  N.  Y, 


RADIO  COMPASS  RECEIVERS 
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Air  Communications,  Inc.,  2233  Grand 
Ave.,  Kansas  City  8,  Mo. 

Aireon  Manufacturing  Corp.,  Fairfax  it 
Funston  Rds.,  Kansas  City  15,  Kansas 

Airplane  &  Marine  Instruments,  Inc., 

Andrea  Radio’  Corp.,  43-20  34th  St,  Long 
Island  City,  N.  Y. 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bassett,  Inc.,  Rex,  500  S.  E.  Second  St, 
Ft  Lauderdale,  Fla. 

Belmont  Radio  Corp.,  5921  W.  Dlckena 
Ave.,  Chicago  39,  Ill. 

Bendix  Radio  Dlv.,  Bendix  Aviation  Corp., 
Baltimore  4,  Md. 

Collins  Radio  Co.,  855-35th  St  N.  E., 
Cedar  Rapids,  Iowa 

Communications  Co.,  Inc.,  300  Greco  Ave., 
Coral  Gables  34,  Fla. 

Communications  Equipment  Corp.,  134 
West  Colorado  St,  Pasadena  1,  Calif. 

Crosley  Corp.,  1329  Arlington  St,  Cin¬ 
cinnati  3,  Ohio 

Fairchild  Camera  &  Instrument  Corp,, 
475  Tenth  Ave.,  New  York  18,  N.  Y. 

Federal  Telephone  and  Radio  Corp.,  691 
Broad  St,  Newark,  N,  J. 

Finch  Telecommunications,  Inc.,  Passaic, 
N.  J. 

Fisher  Research  Laboratory,  1961  Univer¬ 
sity  Ave.,  Palo  Alto,  Cal. 

Garod  Radio  Corp.,  70  Washington  St, 
Brooklyn,  N.  Y. 

General  Communication  Co.,  630  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Giannini  &  Co.,  Inc.,  G.  M.,  161  E.  Cali¬ 
fornia  St,  Pasadena,  Calif. 

Grady  Instrument  Co.,  11  Bailey  Ave., 
Watertown  72,  Mass. 

Gray  Radio  Co.,  730  Okeeshobee  Rd.,  West 
Palm  Beach,  Fla. 

Hallicrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago  16,  Ill. 

Harvey  Radio  Laboratories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Mass. 

Harvey-Wells  Electronics,  Inc.,  North  St, 
Southbridge,  Mass. 

Heath  Co.,  Benton  Harbor,  Mich. 

Hudson  American  Corp.,  25  W.  43rd  St, 
New  York,  N.  Y.  , 

Isllp  Radio  Manufacturing  Corp.,  Foot  oi 
Beech  St,  Isllp,  New  York 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  R<ti 
Freeport,  L.  T.,  N.  Y.  , 

Jeflferson-Travis  Radio  Mfg.  Corp.,  346 
East  23rd  St,  New  York  10,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto,  Calif. 

Knickerbocker  Development  Corp.,  H* 
Little  St,  Belleville  9,  N.  J. 

Lear,  Inc.,  Piqua,  Ohio  .  _  . 

Magnavox  Co.,  The,  2131  Bueter  Rd.,  Fort 
4  Xnd 

McGrade  Mfg.  Co.',  E.  W.,  406  West  34th 
St,  Kansas  City,  Mo. 

Megard  Corp.,  1601  S.  Burlington  St, 
Los  Angeles  6,  Calif.  ,  .. 

National  Co.,  61  Sherman  St,  Malden  48, 
Mass. 
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ELEmiC  and  AlUED  PRODIICTS 


Pacific  Electronics,  Sprague  at  Jefferson 
St.,  Spokane,  Wash. 

Panoramic  Radio  Corp.,  242  W.  55th  St., 
New  York  19,  N.  Y. 

Philharmonic  Radio  Corp.,  528  E.  72nd 
St,  New  York  21,  N.  Y. 

Press  Wireless,  Inc.,  1475  Broadway,  New 
York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Radio  Laboratories,  Inc.,  2701  California 
Ave.,  Seattle  6,  Washington 

Radio  Mfg.  Engineers,  Inc.,  304  First  Ave., 
Peoria,  Ill. 

Radio  Navigational  Instrument  Corp.,  500 
Fifth  Ave.,  New  York,  N.  Y. 

Radiomarine  Corp.  of  America,  75  Varick 
St,  New  York,  N.  Y. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chi¬ 
cago  18,  Ill. 

Sargent  Co.,  E.  M.,  212  Ninth  St,  Oak¬ 
land,  Calif. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago  12,  Ill. 

Sorensen  &  Co.,  375  Fairfield  Ave,,  Stam¬ 
ford,  Conn. 

Sperry  Gyroscope  Co.,  Inc.,  Manhattan 
Bridge  Plaza,  Brooklyn  1,  N.  Y. 

Technical  Radio  Co.,  275  Ninth  St,  San 
Francisco,  Calif. 

U.  S.  Television  Manufacturing  Corp.,  106 
Seventh  Ave.,  New  York  11,  N.  Y. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Wilcox  Electric  Co.,  1400  Chestnut  St., 
Kansas  City,  Mo. 

RAILROAD  RECEIVERS 


Alreon  Mfg.  Corp.,  Kansas  City,  Kans. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Farnsworth  Television  &  Radio  Corp.,  3700 
I’ontiac  St.,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Hallicrafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

Herbach  &  Rademan  Co.,  517  Ludlow  St., 
Philadelphia  6,  Pa. 

Medco  Mfg.  Co.,  5  West  45th  St.,  New 
York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  60  East  42nd  St.,  New 
York  17,  N.  Y. 

Westinghouse  Electric  Corp.,  2519  Wilkens 
Ave.,  Baltimore  3,  Md. 


TELEVISION  RECEIVERS 

Andrea  Radio  Corp.,  43-20  34th  St.,  Long 
Island  City,  N.  Y. 

Allen  B.  DuMont  Laboratories,  Inc.,  2 
Main  Ave.,  Passaic,  N.  J. 

Echophone  Radio  Div.  of  Hallicrafters 
Co.,  2611  S.  Indiana  Ave.,  Chicago, 

General  Electric  Co.,  Bridgeport,  Conn. 

Hallicrafters  Co.,  2611  Indiana  Ave.,  Chl- 
cago  16,  Ill. 

Philco  Corporation,  Tioga  &  C  Sts.,  Phila¬ 
delphia  34,  Pa. 

Pilot  Radio  Corp.,  37-06  36th  St.,  Long 
Island  City,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 

_  Hoyne  Ave.,  Chicago,  Ill. 

Tellcon  Corporation,  851  Madison  Ave., 
New  York,  N.  Y. 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Avenue,  New  York,  New  York 

Vlewtone  Co.,  203  East  18th  St.,  New 
York,  N.  Y. 


RECEIVERS,  OTHER 

Abbott  Instrument,  Inc.,  8  West  18th  St., 
New  York,  N.  Y. 

Aero  Communications,  Inc.,  231  Main  St., 
Hempstead,  Long  Island,  N.  Y. 

Air  Associates,  Inc.,  5827  W.  Century 
Blvd.,  Los  Angeles  45,  Calif. 

Air  Communications,  Inc.,  2233  Grand 
Ave.,  Kansas  City,  Mo. 

Alreon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City  15,  Kans. 

Aircraft  Radio  Corp.,  Boonton,  N.  J, 

Airplane  &  Marine  Instruments,  Inc., 
Clearfield,  Pa. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 


American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St.,  St. 
Louis  3,  Mo. 

Autocrat  Radio  Co.,  3855  N,  Hamilton 
Ave.,  Chicago,  111. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bassett,  Inc.,  Rex,  500  S.  E.  Second  St., 
Ft.  Lauderdale,  Fla. 

Collins  Radio  Co.,  855  35th  St,  N.  E.. 
Cedar  Rapids,  Iowa 

Communications  Co.,  300  Greco  Ave.,  Coral 
Gables  34,  Fla. 

Communications  Equipment  Corp.,  134  W. 
Colorado  St,  Pasadena  1,,  Calif. 

Doolittle  Radio,  Inc.,  7421  S.  Loomis  Blvd., 
Chicago,  Ill. 

Electrical  Engineering  Co.,  Ix)s  Angeles, 
Calif. 

Electronic  Specialty  Co.,  3456  Glendale 
Blvd.,  Los  Angeles,  Calif. 

Electronic  Measurements  Co.,  Red  Bank. 
N.  J. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

Fisher  Research  Laboratory,  1961  Univer¬ 
sity  Ave.,  Palo  Alto,  Calif. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

Harvey  Machine  Co.,  6200  Avalon  Blvd., 
Los  Angeles,  Calif. 

Harvey  Radio  Laboratories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Mass. 

Harvey-Wells  Electronics,  Inc.,  North  St., 
Southbrldge,  Mass. 

Hatcher  &  Fisk,  125  Kansas  Ave.,  Topeka, 
Kans. 

Hazeltine  Electronics  Corp.,  1775  Broad¬ 
way,  New  York,  N.  Y. 

Heath  Co.,  Benton  Harbor,  Mich. 

Higgins  Industries,  2221  Warwick  Ave., 
Santa  Monica,  Calif. 

Hudson  American  Corp.,  25  West  43rd  St, 
New  York,  N.  Y. 

Islip  Radio  Mfg.  Corp.,  foot  of  Beech  St, 
Islip,  N.  Y. 

Jefferson,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  Long  Island,  N.  Y. 

Jeff  er.son -Travis  Radio  Mfg.  Corp.,  245 
East  23rd  St,  New  York  10,  N.  Y. 

Kaar  Engineering  Co.,  619  Emerson  St., 
Palo  Alto,  Calif. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  111. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Link,  Fred  M.,  125  West  17th  St,  New 
York,  N.  Y. 

Maritime  Radio  Corp.,  24  Whitehall  St., 
New  York,  N.  Y. 

Millen  Mfg.  Co.,  James,  150  Exchange  St., 
Malden,  Mass. 

National  Co.,  61  Sherman  St.,  Malden  48, 

Oregon  Eiectrlc  Mfg.  Co.,  206  S.  W.  Wash¬ 
ington  St,  Portland,  Ore. 

Pacific  Electronics,  Sprague  at  Jefferson 
St.,  Spokane,  Wash. 

Press  Wireless  Inc.,  1475  Broadway,  New 
York,  N.  Y. 

Presto  Recording  Corp.,  242  W.  5;)th  St, 
New  York,  N.  Y. 

Radio  Craftsmen,  1341  S.  Michigan  Ave., 
Chicago  5,  111.  ,  ^ 

Radio  Engineering  I.,aboratorles,  Inc.,  35- 
54  36th  St.,  Long  Island  City,  N.  Y. 

Radio  Laboratories  Inc.,  2701  California 
Ave.,  Seattle  6,  Wash. 

Radio  Mfg.  Engineers,  Inc.,  304  First  Ave., 
Ill 

Radio  Navigational  Instrument  Corp.,  500 
Fifth  Ave.,  New  York,  N.  Y. 

Radiomarine  Corp.  of  America,  75  Varick 
St.,  New  York,  N.  Y. 

Richardson-Alien  Corp.,  15  W.  20th  St., 
New  York  11,  N.  Y. 

Sargent  Co.,  E.  M.,  212  Ninth  St.,  Oak¬ 
land,  Calif. 

Schuttig  &  Co.,  9th  &  Kearney  Sts.,  N.  E., 
Wa.shington  17,  D.  C. 

Sherron  Electronics,  1201  Flushing  Ave., 
Brooklyn  6,  N.  Y. 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn  1,  N.  Y. 

Taybern  Equipment  Co.,  120  Greenwich 
St.,  New  York  6,  N.  Y. 

Technical  Devices  Corp.,  Beaufort  &  Eagle 
Rock  Ave.,  Roseland,  N.  J. 

Technical  Radio  Co.,  275  Ninth  St.,  San 
Francisco,  Calif. 

Telex  Products  Co.,  Telex  Park,  Minne¬ 
apolis,  Minn. 

Transmitter  Equipment  Mfg.  Co.,  Inc.,  345 
Hudson  St,  New  York,  N.  Y. 


Trebor  Radio  Co.,  Pasadena,  Calif. 

United  Cinephone  Corp.,  65  New  Litchfield 
St,  Torrington,  Conn. 

Walsh  Engineering  Co.,  34  De  Hart  Place, 
Elizabeth,  N.  J. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York,  N.  Y. 

Wilcox  Electric  Co.,  1400  Chestnut  St, 
Kansas  City,  Mo. 


Record  Changers. 

see  Cliungers,  Record 


Record  Players 

see  PlinnoKrapliN 


Recorders _ 

see  Indicators 


FREQUENCY  RECORDERS 

Audio  Tone  Oscillator  Co.,  237  John  St., 
Bridgeport  3,  Conn. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Conn  Ltd.,  C.  G.,  Elkhart,  Ind. 

General  Electric  Co.,  Schenectady  S,  N.  Y. 

Hathaway  Instrument  Co.,  1315  S.  Clark¬ 
son  St,  Denver  10,  Colo. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Sound  Apparatus  Co.,  233  Broadway,  New 
York  7,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 


NOISE  RECORDERS 


Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 
Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  111. 

Electronic  Supply  Co.,  207  Main  St.,  Wor¬ 
cester,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Massa  Laboratories,  Inc.,  3868  Carnegie 
Ave.,  Cleveland,  Ohio 
Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Presto  Recording  Corp.,  242  West  55th  St., 
New  York,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

pH  RECORDERS 

see  pH  Meters 


SOUND  RECORDERS  and  CUTTING  HEADS 

Allied  Recording  Products  Co.,  21-09  43rd 
Ave.,  Long  Island  City  1,  N.  Y. 

Andrea  Radio  Corp.,  43-20  24th  St,  Long 
Island  City  1,  N,  Y. 

Annis  Co.,  R.  B.,  1101  N.  Delaware  St, 
Indianapolis  2,  Ind. 

Astatic  Corp.,  Conneaut,  Ohio 

Audak  Co.,  500  Fifth  Ave.,  New  York, 
N.  Y. 

Audio  Tone  Oscillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

Autocrat  Radio  Co.,  3855  N.  Hamilton 
A A  Til 

Bell  Sound  Systems,  Inc.,  1183  Essex 
Ave.,  Columbus,  Ohio 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave.,  Chicago,  HI. 

Boetsch  Brothers,  221  E.  144th  St,  New 
York  51,  N.  Y. 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 

Carrllltone  Mfg.  Corp.,  30  N.  Penn  St, 
York  Pa. 

Chicago  Sound  Systems  Co.,  2124  S. 
Michigan  Ave.,  Chicago,  Ill. 

Dictaphone  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y, 

Duotone  Co.,  799  Broadway,  New  York, 
N.  Y. 

Electronic  Sound  Engineering  Co.,  109  N. 
Dearborn  St,  Chicago  2,  Ill. 
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Engineering  Laboratories,  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla.  ^ 

Bspey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  York  19,  N.  Y. 

Fairchild  Camera  &  Instrument  Corp., 
475  Tenth  Ave.,  New  York,  N.  Y. 

Federal  Instrument  Co.,  3931-47th  Ave., 
Long  Island  City  4,  N.  Y. 

Federal  Recorder  Co..  Elkhart,  Ind. 

Qalvin  Mfg.  Corp.,  4545  W.  Augusta  Blvd., 
Chicago  51,  Ill. 

Qarod  Radio  Corp.,  70  Washington  St, 
Brooklyn,  N.  Y. 

Oates  Radio  Co.,  220  Hampshire  St, 
Quincy,  IlL 

Qttieral  Electric  Co.,  Schenectady  5,  N.  Y. 

Gtoneral  Industries  Co.,  Taylor  &  Olive 
Sts.,  Elyria,  Ohio 

Qoodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Gray  Mfg.  Co.,  16-30  Arbor  St,  Hartford, 
Conn. 

Hart  &  Co.,  Inc.,  Frederick,  Recordgraph 
Div.,  350  Madison  Ave.,  New  York  17, 
N.  Y. 

Howard  Radio  Co.,  1735  Belmont  Ave., 
Chicago  13,  Ill. 

Jeflferson-Travis  Radio  Mfg.  Corp.,  245 
East  23rd  St,  New  York  10,  N.  Y. 

Lear.  Inc.,  Piqua,  Ohio 

Lewyt  Corp.,  60  Broadway,  Bklyn,  N.  Y. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Meissner  Mfg.  Div.  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Memovex  Incorporated,  9242  Beverly 
Blvd.,  Beverly  Hills,  Calif. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Mirror  Record  Corp.,  58  West  25th  St, 
New  York,  N.  Y. 

Montgomery  Bros.,  61  Fremont  St,  San 
Franctsoo  5,  Calif. 

Music  Master  Mfg.  Co.,  542  S.  Dearborn 
St,  Chicago  5.  Ill. 

Pacific  Sound  Equipment  Co.,  1534 
Cahuenga  Blvd.,  Hollywood,  Calif. 

Presto  Recording  Corp.,  242  W.  55th  St., 
New  York,  N.  Y. 

Proctor  Co.,  Inc.,  B.  A.,  2  W.  45th  St, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radlotechnlc  Laboratory,  1328  Sherman 
Ave.,  Evanston,  Ill. 

Radiotone  Div.,  Robinson  Houchin  Opti¬ 
cal  Co.,  Columbus,  Ohio 

Record-O-Vox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chicago 
18,  Ill. 

Rek-O-Kut  Co.,  173  Lafayette  St,  New 
York  13,  N.  Y. 

Rleber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Robinson  Recording  Laboratories,  35  S. 
Ninth  St,  Philadelphia,  Pa. 

Scully  Machine  Co.,  62  Walter  St.,  Bridge¬ 
port,  Conn. 

Seeburg  Corp.,  J,  P.,  1510  N.  Dayton  St, 
Chicago,  Ill. 

Shure  Brothers,  225  W.  Huron  St,  Chi¬ 
cago,  Ill. 

Simpson  Mfg.  Co.,  Inc.,  Mark,  188  West 
Fourth  St.,  New  York,  N.  Y. 

SOS  Cinema  Supply  Co.,  449  West  42nd 
St,  New  York  18,  N.  Y, 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago  12,  Ill. 

Sound  Apparatus  Co.,  233  Broadway,  New 
York  7,  N.  Y. 

SoundScriber  Corp.,  82  Audubon  St,  New 
Haven  11,  Conn. 

Speak-O-Phone  Recording  &  Equipment 
Co.,  23  W.  60th  St,  New  York,  N.  Y. 

Talk-A-Phone  Mfg.  Co.,  1512  S.  Pulaski 
Road,  Chicago  23,  Ill. 

Talking  Devices  Co.,  4447  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

Universal  Microphone  Co.,  424  Warren 
Lane,  Inglewood,  Calif. 

Webster  Electric  Co.,  1900  Clark  St, 
Racine,  Wise. 

Webster  Chicago  Corp.,  Electronics  Div., 
3825  Armltage  Ave.,  Chicago  47,  Ill. 

Western  Sound  &  Electric  Laboratories, 
3612  W,  St.  Paul  Ave.,  Milwaukee, 
Wise. 

Wilcox  Gay  Corp.,  Charlotte,  Mich. 

STEEL  TAPE  AND  WIRE  RECORDERS 

Ansley  Radio  Corp.,  21-10  49th  Ave.,  Long 
Island  City,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago,  Ill. 


Brush  Development  Co.,  3405  Perkins  Ave., 
Cleveland  .14,  Ohio 

California  Telephone  &  Electric  Co.,  6075 
W.  Pico  Blvd.,  Los  Angeles,  Calif. 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo,  N.  Y. 

Conn,  Ltd.,  C.  G.,  Elkhart,  Ind. 

Echophone  Radio,  Div.  of  Halllcrafters 
Co.,  2611  S.  Indiana  Ave.,  Chicago 
16,  Ill. 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St,  Ft  Wayne,  Ind. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hallicrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago  16,  Ill. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
Los  Angeles,  Calif. 

International  Detrola  Corp.,  Beard  at 
Chatfleld,  Detroit,  Mich. 

Lear,  Inc.,  Piqua,  Ohio 

Lewyt  Corp.,  60  Broadway,  Brooklyn  11, 
N.  Y. 

Magnograph  Corp.,  5800  W.  Third  St, 
Los  Angeles,  Calif. 

Magnavox  Co.,  2131  Bueter  Rd.,  Ft. 
Wayne,  Ind. 

Mechanitron  Corp.,  711  Boylston  St,  Bos¬ 
ton  16,  Mass. 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Packard-Bell  Co.,  3443  Welshire  Blvd., 
Los  Angeles  5,  Calif. 

Precision  Specialties,  210-26  North  West¬ 
ern  Ave.,  Los  Angeles,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radlotechnlc  Laboratory,  1328  Sherman 
Ave.,  Evanston,  Ill. 

Raytheon  Mfg.  Co.,  Newton,  Mass. 

Scott  Radio  Laboratories,  Inc.,  E.  H., 
4450  N.  Ravenswood  Ave.,  Chicago  40, 
Ill. 

Seeburg  Corp.,  J.  P.,  1500  N.  Dayton  Ave., 
Chicago  22,  Ill. 

Signal  Electronics,  Inc.,  114  East  16th 
St,  New  York  3,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago  12,  Ill. 

Sparks  Withlngton  Co.,  Jackson,  Mich. 

StrombersT-Carlson  Co.,  Rochester,  N.  Y. 

Utah  Radio  Products  Corp.,  820  Orleans 
St,  Chicago,  Ill. 

Vlectrical  Engineering  Co.,  828  N.  High¬ 
land  Ave.,  Los  Angeles  38,  Calif. 

Western  Electric  Co.,  195  Broadway,  New 
York,  N.  Y. 

WiRecorder  Corp.,  Detroit,  Mich. 

Wire  Recorder  Development  Corp.  (Ar¬ 
mour  Research  Foundation),  8  S. 
Michigan  Ave.,  Chicago  3,  Ill. 

TIME  AND  MOTION  RECORDERS 

Gorrell  &  Gorrell,  40  Littlefield  Road, 
Newton  Center,  Mass. 

Marsto  Instrument  Co.,  1637A  Beacon  St, 
Waban,  Mass. 

Recording  Blanks _ 

see  Discs 

Records _ 

PHONOGRAPH  RECORDS 

Audio  Tone  Oscillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

Carillitone  Corp.,  30  N.  Penn  St,  York, 
Pa. 

Chicago  Sound  Systems  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill. 

Columbia  Recording  Corp.,  1473  Barnum 
Ave.,  Bridgeport,  Conn. 

Decca  Records,  Inc.,  50  West  57th  St, 
New  York  19,  N.  Y. 

Majestic  Records,  Inc.,  St.  Charles,  IlL 

Polnsetta,  Inc.,  95  Cedar  Ave.,  Pitman, 
N.  J. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Riggs  &  Jeffreys,  Inc.,  73  Winthrop  St, 
Newark  4,  N.  J. 

Robinson  Recording  Laboratories,  35  S. 
Ninth  St.,  Philadelphia,  Pa. 

Sonart  Record  Corp.,  251  West  42nd  St, 
New  York  18,  N.  Y, 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago  12,  Ill. 

Stark  Sound  Engrg.  Corp.,  P.  O.  493, 
Fort  Wayne  1,  Ind. 

Talking  Devices  Co.,  4447  W,  Irving  Park 
Rd.,  Chicago,  Ill. 


WOR  Feature  Records,  1440  Broadway, 
New  York,  N.  Y. 

World  Broadcasting  System,  711  Fifth 
Ave.,  New  York  22,  N.  Y. 


Rectifiers _ 

see  also  Tubes 

DRY  DISC  RECTIFIERS 

American  Battery  Co.,  17  S.  Jefferson  St, 
Chicago,  Ill. 

American  Television  &  Radio  Co.,  300  E. 
Fourth  St,  St.  Paul  1,  Minn. 

American  Transformer  Co.,  178  Emmet 
St,  Newark,  N.  J. 

Ben  wood  Linze  Co.,  1815  Locust  St,  St 
Louis  3,  Mo. 

Bradley  Labs.,  Inc.,  82  Meadow  St,  New 
Haven  10,  Conn. 

Conant  Electrical  Labs,  6500  O  Street 
Lincoln,  Nebr. 

DeJur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Electrical  Facilities,  Inc.,  4224  Holden 
St,  Oakland  8,  Calif. 

Electricoil  Transformer  Co.,  421  Canal 
St,  New.  York  13,  N.  Y. 

Electro  Engineering  &  Mfg.  Co.,  627  W. 
Alexandrine  Ave.,  Detroit  1,  Mich. 

Electro  Products  Laboratories,  549  W. 
Randolph  St,  Chicago,  Ill. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Fansteel  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Rd.,  North  Chicago,  Ill. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St,  Newark,  N.  J. 

General  Electric  Co.,  Bridgeport,  Conn. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

Green  Electric  Co.,  Inc.,  W.,  130  Cedar 
St.,  New  York  6,  N.  Y. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

McColpin-Chrlstie  CoiT).,  Ltd.,  4922  S. 
Figueroa  St,  Los  Angeles  37,  Calif. 

Mclnerney  Plastics  Co.,  655  Godfrey  Ave. 
S.  W.,  Grand  Rapids,  Mich. 

Radio  Receptor  Co.,  Inc.,  251  West  19tl> 
St.,  New  York,  N.  Y. 

Schauer  Machine  (lo.,  2060  Reading  Rd., 
Cincinnati  2,  Ohio 

Selenium  Corp.  of  America,  1719  W.  Pico 
Blvd.,  Los  Angeles  15,  Calif. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Freylinghuysen  Ave.,  Newark  5,  N.  J. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

TUBE  RECTIFIERS 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

American  Battery  Co.,  17  S.  Jefferson  SL, 
Chicago,  Ill. 

American  Transformer  Co.,  178  Emmet 
St  T 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Baldor  Electric  Co.,  4353  Duncan  Ave., 
St  Louis,  Mo. 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St,  New 
York,  N.  Y. 

Communications  Co.,  Inc.,  300  Greco  Ave., 
Coral  Gables  34,  Fla. 

Continental  Electric  Co.,  903  Merchandise 
Mart,  Chicago  54,  Ill. 

Eitel-McCullough,  Inc.,  San  Bruno,  Calif. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Electricoil  Transformer  Co.,  421  Canal 
St,  New  York  13,  N.  Y, 

Electro  Products  Laboratories,  549  w. 
Randolph  St,  Chicago,  Ill. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Electronic  Products  Co.,  Ill  E.  Third  St, 
Mt.  Vernon,  N.  Y. 

Electrons,  Inc.,  127  Sussex  Ave.,  Newark, 

N-  J-  * 

Eureka  X-Ray  Tube  Corp.,  3250  N.  KU" 
Patrick  Ave.,  Chicago,  IlL 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

France  Mfg.  Co.,  10325  Berea  Rd.,  Cleve¬ 
land,  Ohio 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Electronics,  Inc.,  101  Hazel  St, 
Paterson,  N.  J. 

Green  Electric  Co.,  Inc.,  W.,  130  Cedar  St, 
New  York  6,  N.  Y. 
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Hytron  Radio  &  Electronics  Corp.,  76 
Lafayette  St.,  Salem,  Mass. 

Kalb  Electric  Co.,  2711  Big  Bend  Blvd., 
St.  Louis,  Mo. 

Lewis  Electronics,  Inc.,  Los  Gatos,  Calif. 

Litton  Engineering  Labs.,  P.  O.  Box  749, 
Redwood  City,  Calif. 

McColpin-Christie  Corp.,  Ltd.,  4922  S. 
Figueroa  St,  Los  Angeles  37,  Calif. 

Master  Electric  Co.,  126  Davis  Ave.,  Day- 
ton,  Ohio 

Mellaphone  Corp.,  Rochester  2,  N.  Y. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

Pier  Equipment  Mfg.  Co.,  Benton  Har¬ 
bor,  Mich. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Selenium  Corp.  of  America,  1800  West 
Pico  Blvd.,  Los  Angeles  15,  Calif. 

SOS  Cinema  Supply  Co.,  449  West  42nd 
St,  New  York  18,  N.  Y. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Taylor  Tubes,  Inc.,  2312  Wabansia  Ave,, 
Chicago  47,  Ill. 

Tran.smitter  Equipment  Mfg.  Co.,  Inc.,  345 
Hud.son  St.,  New  York  14,  N.  Y. 

Universal  X-Ray  Products,  Inc.,  1800 
North  Francisco  Ave.,  Chicago  47, 
Ill. 

Weltronic  Co.,  3080  E.  Outer  Drive,  De¬ 
troit  17,  Mich. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Worner  Electronic  Devices,  609  West 
Lake  St,  Chicago  6,  Ill. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 


Regulators 


see  also  Transformers 
also  Tubes 

VOLTAGE  REGULATORS 
and  STABILIZERS 

Acme  Electric  &  Mfg.  Co.,  31  Water  St, 
Cuba,  N.  Y. 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

American  Transformer  Co.,  178  Emmet 
St,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Avia  Products  Co.,  7266  Beverly  Blvd., 
Los  Angeles  36,  Cal.  (Bases) 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bogue  Electric  Co.,  Paterson,  N.  J. 
Burlington  Instrument  Corp.,  214  North 
4th  St.,  Burlington,  Iowa 
Clarostat  Mfg.  Co.,  Inc.,  130  Clinton  St, 
Brooklyn  1,  N.  Y. 

Commercial  Research  Labs.  Inc.,  20  Bart- 
lett  Ave.,  Detroit  3,  Mich. 

Control  Corp.,  600  Stinson  Blvd.,  Min- 
neapolis,  Minn. 

Eclipse-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Teterboro,  New  Jersey 
Electric  Auto-Lite  Co.,  Toledo,  Ohio 
Electric  Sorting  Machine  Co.,  410  Dennis 
Road,  S.W.,  Grand  Rapids,  Mich. 
Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Electronic  Engineering  Co.,  3223  West 
Armltage  Ave.,  Chicago,  Ill. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

Electronic  Products  Co.,  19  North  First 
St,  Geneva,  Ill. 

Ferranti  Electric,  30  Rockefeller  Plaza, 
New  York  20,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
General  Electronics,  Inc.,  101  Hazel  St, 
Paterson,  N.  J. 

Halldorson  Company,  The,  4500  Ravens- 
wood  Ave.,  Chicago  28,  Ill. 

Hytron  Radio  &  Electronics  Corp.,  76 
Lafayette  St,  Salem,  Mass, 
international  Transformer  Co.,  396  Broad- 
way.  New  York,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
_  Little  St,  Belleville  9,  N.  J. 
Leece-Neville  Co.,  5363  Hamilton  Ave. 

N.E.,  Cleveland  14,  Ohio 
Leland  Electric  Co„  1501  Webster  St, 
Dayton,  Ohio 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J, 
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Philadelphia  Thermometer  Co.,  6th  A 
Cayuga  Sts.,  Philadelphia,  Pa. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radionic  Controls,  3758  Belmont  Ave., 
Chicago  18,  Ill. 

Raytheon  Mfg.  Co.,  Foundry  Ave., 
Waltham,  Mass. 

Richardson-Alien  Corp.,  15  W.  20th  St, 
New  York  11,  N.  Y. 

Sola  Electric  Co.,  2525  Clybourn  Ave., 
Chicago  14,  III. 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

SOS  Cinema  Supply  Co.,  449  West  42nd 
St.,  New  York  18,  N.  Y. 

Standard  Transformer  Corp.,  1500  N.  Hal- 
sted  St.,  Chicago,  Ill. 

Stockwell  Transformer  Corp.,  569  S.  Main 
St.,  Akron,  Ohio 

Sundt  Ehgrg.  Co.,  4757  Ravenswood  Ave., 
Chicago,  Ill. 

Superior  Electric  Co.,  83  Laurel  St., 
Bristol,  Conn. 

Sylvania  Electric  Products,  Inc.,  500 
Fifth  Ave.,  New  York- 18,  N,  Y. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 

Technical  Products  Co.,  158  Madison  Ave. 
at  Third  St,  Memphis,  Tenn. 

Techno-Scientic  Co.,  901  Nepperhan  Ave., 
Yonkers  3,  N.  Y. 

Transmitter  Equipment  Mfg.  Co.,  Inc.,  345 
Hudson  St,  New  York,  N.  Y. 

Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St., 
Chicago  10,  Ill. 

United  Transformer  Corp.,  1.50  Varick  St., 
New  York  13,  N.  Y. 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mount  Vernon,  N.  Y. 

Waugh  Labs.,  Div.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York  17, 
N.  Y. 

Webster  Chicago  Corp.,  Electronics  Div., 
3825  Armltage  Ave.,  Chicago  47,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wirt  Co.,  5221  Greene  St,  Philadelphia, 
Pa. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

Zenith  Electric  Co.,  152  W.  Walton  St, 
Chicago,  Ill. 

Relays _ 

CAPACITY  OPERATED  RELAYS 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Auth  Electrical  Specialty  Co.,  Inc.,  422 
East  53rd  St.,  New  York  22,  N.  Y. 

Browning  Labs.,  Inc.,  750  Main  St,  Win¬ 
chester,  Mass. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Federal  Instrument  Co.,  3917-47th  Ave., 
Long  Island  City,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Lumenlte  Electric  Co.,  407  S.  Dearborn  St., 
Chicago,  Ill. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Price  Brothers  Co.,  Frederir'k,  Md. 

Radio  Corp.  of  America,  RCA  Victor  DIt., 
Camden,  N.  J. 

Rlchardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Sorenson  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 


Eclipse-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Teterboro,  N.  J. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  CaL 

General  Electric  Co.,  Schenectadv  5,  N.  Y. 

Glenn  Roberts  Co.,  3100  East  Tenth  St, 
Oakland  1,  Calif. 

H-B  Electric  Co.,  6109  North  21st  St, 
Philadelphia  38,  Pa. 

Heinze  Electric  Co.,  Lowell,  Mass. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Knickerbocker  Development  Corp.,  116 
Little  St.  Belleville  9.  N.  J. 

Kurman  Electric  Co.,  35-18  37th  St,  Long 
Island  City  1,  N.  Y. 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
Angeles,  Calif. 

Leece-Neville  Co.,  5363  Hamilton  Ave., 
Cleveland  14,  Ohio 

Minneapolis-Honeywell  Reg.  Co.,  2753 
Fourth  Ave.,  S.,  Minneapolis,  Minn. 

Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore  2,  Md. 

Price  Brothers  (jo.,  Frederick,  Md. 

Philadelphia  Thermometer  Co.,  6th  & 
Cayuga  Sts.,  Philadelphia,  Pa. 

R.  B.  M.  Mfg.  Co.,  Div.  of  Essex  Wire 
Corp.,  Logansport,  Ind. 

Signal  Engineering  &  Mfg.  Co.,  154  W. 
14th  St,  New  York,  N.  Y. 

Square  I)  Co.,  6060  Rivard  St,  Detroit  11, 
Mich. 

Struthers-Dunn,  Inc.,  1321  Arch  St,  Phila¬ 
delphia  7,  Pa. 

Tork  Clock  Co.,  1  Grove  St,  Mt.  Vernon, 
N.  Y. 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mount  Vernon,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

Zenith  Electric  Co.,  152  W.  Walton  St, 
Chicago,  Ill. 

MERCURY  RELAYS 

Adams  &  Westlake,  Michigan  St,  Elkhart, 
Ind. 

American  Instrument  Co.,  8030  Georgia 
Ave.,  Silver  Springs,  Md. 

Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Automatic  Temperature  Control  Co.,  34  E. 
Logan  St,  Philadelphia,  Pa. 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia,  Pa. 

Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Durakool,  Inc.,  1010  N.  Main  St,  Elkhart, 
Ind. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1400  Wash¬ 
ington  Blvd.,  Chicago  7,  Ill. 

H-B  Electric  Co.,  6109  N.  21st  St,  Phila¬ 
delphia  38,  Pa. 

Hart  Mfg.  Co.,  1 10  Bartholomew  Ave., 
Hartford  1,  Conn. 

Mercold  Corp.,  4201  Belmont  Ave.,  Chi¬ 
cago  41,  Ill. 

Philadelphia  Thermometer  Co.,  6th  & 
Cayuga  Sts.,  I’hiladelphla,  Pa. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia 
30,  Pa. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati, 
Ohio 

Standard  Electrical  Products  Co.,  400 
Linden  Ave.,  Dayton  3,  Ohio 

Struthers-Dunn,  Inc.,  1321  Arch  St,  Phila¬ 
delphia  7,  Pa. 

PHOTOELECTRIC  RELAYS 


HEAVY  DUTY  RELAYS 

Adams  &  Westlake  Co.,  Michigan  St., 
Elkhart,  Ind. 

Advance  Electric  and  Relay  Co..  1260  W. 
Second  St,  Los  Angeles,  Calif. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  21,  N.  Y. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St,  Hartford  6,  Conn. 

Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  West  Van 
Buren  St,  Chicago  7,  Ill. 

Automatic  Electric  Mfg.  Co.,  10  State  St., 
Mankato,  Minn. 

Automatic  Switch  Co.,  41  East  11th  St, 
New  York  3,  N.  Y. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Cutler-Hammer,  Inc.,  315  N.  12th  Street, 
Milwaukee  1,  Wise. 


\.dvance  Electric  and  Relay  Co.,  1260  W. 
Second  St,  Los  Angeles,  Calif. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave¬ 
nue,  New  York  21,  N.  Y. 

\.merican  Instrument  Co.,  8030  Georgia 
Ave.,  Silver  Springs,  Md. 

\udio  Tone  Oscillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

\uth  Electrical  Specialty  Co.,  Inc.,  422 
East  53rd  St,  New  York  22,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Electronic  Control  Corp.,  1573  E.  Forest 
St,  Detroit,  Mich. 

Electronic  Laboratory,  306  S.  Edinburgh 
Ave.,  Los  Angeles,  Cal. 

Electronic  Products  Co.,  19  N.  First  St, 
(leneva.  Ill. 
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Federal  Instrument  Co.,  3917-47th  Ave., 
LK>n?  Island  City,  N.  Y. 

Flsher-Pierce  Co.,  80  Ceylon  St.,  Boston, 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Neb. 

Hatton  Co.,  Arthur  T.,  410  Asylum  St, 
Hartford,  Conn. 

Leach  Relay  Co.,  6915  Avalon  Blvd.,  Los 

Lumenite  Electric  Co.,  407  S.  Dearborn 
St,  Chicago,  Ill. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Parker  Engineering  Pdts.  Co.,  16  W.  22nd 
St,  New  York  10,  N.  Y. 

Photoswitch,  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chicago 
18,  Ill. 

Springfield  Sound  Co.,  Electronics  Dlv., 
12  Cass  St,  Springfield,  Mass. 

Standard  Electrical  Products  Co.,  400  Lin¬ 
den  Ave.,  Dayton  3,  Ohio. 

Technical  Products  Co,,  158  Madison  Ave., 
at  Third  St,  Memphis,  Tenn. 

United  Cinephone  Corp.,  65  New  Litchfield 
St.,  Torrlngton,  Conn. 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mt  Vernon,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  6,  N.  J. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 

Worner  Electronic  Devices,  609  West  Lake 
St,  Chicago  6,  Ill. 


PHOTOTUBE  RELAYS 


POLARIZED  RELAYS 
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Barber-Colman  Co.,  Rockford,  Ill. 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St,  New 
York,  N,  Y. 

Eastern  Air  Devices,  Inc.,  685  Dean  St, 
Brooklyn  17,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Leece-Neville  Co.,  5363  Hamilton  Ave., 
Cleveland  14,  Ohio 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia  30, 
Pa. 

Price  Brothers  Co.,  Frederick,  Md. 

Signal  Engrg.  &  Mfg.  Co.,  154  W.  14th  St, 
New  York,  N.  Y. 

Struthers-Dunn,  Inc.,  1321  Arch  St.,  Phila¬ 
delphia  7,  Pa. 

Union  Switch  &  Signal  Co.,  Swlssvale,  Pa. 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mt.  Vernon,  N.  Y, 

Westinghouse  Electrc  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Advance  Electric  and  Relay  Co.,  1260  W. 
Second  St,  Los  Angeles,  Calif. 

Aerolux  Light  Corp.,  653  11th  Ave.,  New 
York  19,  N.  Y. 

Allied  Control  Co.,  Inc.,  2  East  End 
Avenue,  New  York  21,  N.  Y. 

Audio  Tone  Oscillator  Co.,  237  John  St, 
Bridgeport  3,  Conn. 

Auth  Electrical  Specialty  Co.,  Inc.,  422  E. 
63rd  St,  New  York  22,  N.  Y. 

Automatic  Electric  Co.,  1033  West  Van 
Buren  St..  Chicago  7,  Ill. 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia  44,  Pa. 

Electronic  Control  Corp.,  1573  E.  Forest 
St,  Detroit,  Mich. 

Electronic  Products  Co.,  19  N.  First  St, 
Geneva,  Ill. 

Federal  Instrument  Co.,  3917-47th  Ave., 
Long  Island  City,  N.  Y. 

Flsher-Pierce  Co.,  80  Ceylon  St.,  Boston, 
Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hatton  Co.,  Arthur  T.,  410  Asylum  St., 
Hartford,  Conn. 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
A.n^d©s  0/d>l 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Parker  Engineering  Pdts.  Co.,  16  W,  22nd 
St,  New  York  10,  N,  Y. 

Photoswitch,  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Potter  &  Brumfield  Mfg.  Co.,  Inc.,  617-621 
No.  Gibson  St,  Princeton,  Indiana 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

United  Cinephone  Corp.,  65  New  Litchfield 
St.,  Torrlngrton,  Conn. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 

Worner  Electronic  Devices,  609  West  Lake 
St,  Chicago  6,  Ill. 


Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  21,  N.  Y. 

Auth  Electrcal  Specialty  Co.,  Inc.,  422 
East  63  St,  New  York  22,  N.  Y. 
Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 


SENSITIVE  CONTROL  RELAYS 


Advance  Electric  and  Relay  Co.,  1260  W. 
Second  St,  Los  Angeles,  Cal. 

Allen-Bradley  Co.,  136  W.  Greenfield  Ave,, 
Milwaukee  2,  Wise. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  21,  N.  Y. 

American  Instrument  Co.,  Silver  Springs, 
Md. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Arrow-Hart  &  Hageman  Elec.  Co.,  Hart¬ 
ford,  Conn. 

Auth  Electrical  Specialty  Co.,  Inc.,  422  E. 
53rd  St.,  New  York  22,  N.  Y. 

Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Automatic  Electric  Mfg.  Cd.,  10'  State  St, 
Mankato,  Minn. 

Automatic  Temperature  Co.,  34  E.  Logan 
St,  Philadelphia  44,  Pa. 

Bank’s  Mfg.  Co.,  1105  W.  Lawrence  Ave., 
Chicago  40,  Ill. 

Barber-Colman  Co.,  Rockford,  Ill. 

Birtcher  Corp.,  5087  Huntington  Drive, 
Los  Angeles  32,  Cal. 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St, 
New  York,  N.  Y. 

Burlington  Instrument  Corp.,  214  North 
4th  St.,  Burlington,  Iowa 

Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Connecticut  Telephone  &  Electric  Dlv.  of 
Great  American  Industries,  Inc.,  70 
Brlttania  St,  Meriden,  Conn. 

Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Cutler-Hammer,  Inc.,  315  N.  12th  Street, 
Milwaukee  1,  Wise. 

Davis  &  Co.,  Inc.,  Dean  W.,  Kentland,  Ind. 

Dayton  Acme  Co.,  930  York  St,  Cnclnnatl, 
Ohio 

Distillation  Products,  Inc^,  755  Ridge  Rd., 
W.,  Rochester,  N.  Y. 

Eastern  Air  Devices,  Inc.,  585  Dean  St., 
Brooklyn  17,  N.  Y. 

Eclipse-Pioneer  Div.,  Bendix  Aviation 
Corp.,  Te  ter  boro,  N.  J. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Electrical  Products  Supply  Co.,  1140  Ven¬ 
ice  Blvd.,  Los  Angeles  15,  Calif. 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla. 

Federal  Instrument  Co.,  3917-47th  Ave., 
Long  Island  City,  N.  Y. 

G-M  Laboratories,  Inc.,  4313  N.  Knox 
Ave.,  Chicago,  Ill. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Guardian  Electric  Mfg.  Co.,  1400  Wash¬ 
ington  Blvd.,  Chicago  7,  Ill. 

H-B  Electric  Co.,  6109  North  21st  St, 
Philadelphia  38,  Pa. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford  1,  Conn. 

Haydon  Manufacturing  Co.,  Inc.,  Forest- 
vllle.  Conn. 

Holtzer-Cabot,  Signal  Division,  400  Stuart 
St,  Boston  17,  Mass. 

Jennings  Radio  Mfg.  Co.,  1098  E.  William 
St,  San  Jose  12,  Cal. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Knickerbocker  Development  Corp.,  118 
Little  St.,  Belleville  9,  N.  J, 

Kurman  Electric  Co.,  35-18  37th  St,  Long 
Island  City  1,  N,  Y. 


Leach  Relay  Company,  5915  Avalon  Blvd., 
Los  Angeles,  Calif. 

Lewis  Electronics,  Inc.,  Los  Gatos,  Callt 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Lumenite  Electric  Co.,  407  S.  Dearborn 
St,  Chicago,  Ill. 

Magnetic  Devices,  Inc.,  Frederick,  Md. 

Maico  Co.,  Inc.,  25  North  3rd  St.,  Min¬ 
neapolis,  Minn. 

Mossman,  Inc.,  Donald  P.,  612  N.  Michi¬ 
gan  Ave.,  Chicago  31,  Ill. 

Naxon  Utilities  Corp.,  2101-11  W.  Walnut 
St,  Chicago  12,  Ill. 

North  Electric  Mfg.  Co.,  601  S.  Market 
St.,  Galion,  Ohio 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

Parker  Engrg.  "Products  Co.,  16  West  22nd 
St,  New  York  10,  N.  Y. 

Photoswitch,  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Potter  &  Brumfield  Mfg.  Co.,  Inc.,  617 
N.  Gibson  St,  Princeton,  Ind. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia  30, 
Pa. 

Price  Brothers  Co.,  Frederick,  Md. 

R.B.M.  Mfg.  Co.,  Div.  of  Essex  Wire 
Corp.,  Logansport,  Ind. 

Radionlc  Controls,  Inc.,  3758  Belmont  Ave., 
Chicago  18,  Ill. 

Remler  Co.  Ltd.,  2101  Bryant  St,  San 
Francisco  10,  Calif. 

Sigma  Instruments,  Inc.,  70  Ceylon  St, 
Boston  21,  Mass. 

Signal  Engrg.  &  Mfg.  Co.,  154  W.  14tb 
St,  New  York,  N.  Y. 

Smith  Mfg.  Co.,  Inc.,  Nathan  R.,  105 
Pasadena  Ave.,  South  Pasadena,  Cal 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Square  D  Co.,  6060  Rivard  St,  Detroit  11, 
Mich. 

Standard  Electrical  Products  Co.,  400 
Linden  Ave.,  Dayton  3,  Ohio 

Struthers-Dunn,  Inc.,  1321  Arch  St, 
Philadelphia  7,  Pa. 

Technical  Products  Co.,  158  Madison  Ave., 
at  Third  St.,  Memphis,  Tenn. 

Thordarson  Electric  Mfg.  Dlv.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St, 
Chicago  10,  Ill. 

United  Cinephone  Corp.,  65  New  Litchfield 
St,  Torrlngton,  Conn. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Wallace  &  Tiernan  Products,  Inc.,  Belle¬ 
ville,  N.  J. 

Ward  Leonard  Electric  Co.,  31  South 
St.,  Mt.  Vernon,  N.  Y. 

Warrick,  Chas.  F.,  16251  Hamilton  Ave., 
Detroit  3,  Mich. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 


STEPPING  RELAYS 


Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  21,  N.  Y. 

Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Connecticut  Telephone  &  Electric  Dlv.  of 
Great  American  Industries,  70  Brlt¬ 
tania  SL,  Meriden,  Conn. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Eagle  Signal  Corp.,  202-20th  St,  Moline, 
Ill. 

Guardian  Electric  Mfg.  Co.,  1400  Washing¬ 
ton  Blvd.,  Chicago  7,  Ill. 

Maico  Co.,  Inc.,  25  North  3rd  St.,  Minne¬ 
apolis,  Minn. 

North  Electric  Mfg.  Co.,  501  S.  Market  St, 
Galion,  Ohio  „ , 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

Price  Brothers  Co.,  Frederick,  Md.  ^  . 

Richardson-Allen  Corp.,  15  West  20th 
St,  New  York  11,  N.  Y. 

Signal  Engrg.  &  Mfg.  Co.,  154  West  14tb 
St,  New  York,  N.  Y. 

Struthers-Dunn,  Inc.,  1321  Arch  St, 
Philadelphia  7,  Pa. 

Union  Switch  &  Signal  Co.,  Swlssvale,  Ft 

Wyse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 


TELEPHONE  RELAYS 

Advance  Electric  and  Relay  Co.,  12*0 
West  Second  St,  Los  Angeles,  Callt 
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ELECTRONIC  and  ALLIED 


✓ 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  10,  N.  Y. 

Auth  Electrical  Specialty  Co.,  Inc.,  422 
East  53rd  St,  New  York  22,  N.  Y. 
Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  IlL 
Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Control  Corp.,  600  Stinson  Blvd.,  Min¬ 
neapolis,  Minn. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Federal  Telephone  &  Radio  Corp.,  591 
Broad  St,  Newark,  N.  J. 

G-M  Laboratories,  Inc.,  4313  N.  Knox 
Av©  01ilc3>so  Ill* 

Guardian  Electric’^ Mfg.  Co.,  1400  Wash¬ 
ington  Blvd.,  Chicago  7,  Ill. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kurman  Electric  Co.,  36-18  37th  St., 
Long  Island  City  1,  N.  Y. 

Lake  Mfg.  Co.,  2323  Chestnut  St,  Oak¬ 
land  7,  Calif. 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 
A.ri^©l©s  O&lil 

Lelch  Electric  Co.,  565  W.  Washington 
Blvd.,  Chicago  6,  Ill. 

Magnetic  Devices  Inc.,  Frederick,  Md. 
Maico  Co.  Inc.,  25  North  3rd  St.,  Min¬ 
neapolis,  Minn. 

Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

North  Electric  Mfg.  Co.,  601  S.  Market 
St,  Gallon,  Ohio 

Parker  Engineering  Products  Co.,  16  West 
22nd  St,  New  York  10,  N.  Y, 

Potter  &  Brumfield  Mfg.  Co.,  Inc.,  617  N. 

Gibson  St,  Prlncfton,  Ind. 

Price  Brothers  Co.,  Frederick,  Md. 

R.B.M.  Mfg.  Co.,  Div.  of  Essex  Wire  Corp., 
Logansport,  Ind. 

Radionic  Controls,  Inc.,  3758  Belmont  Ave., 
Chicago  18,  Ill. 

Richardson-Allen  Corp.,  15  West  20th 
St,  New  York  11,  N.  Y. 

Signal  Engrg.  &  Mfg.  Co.,  164  West  14th 
St.,  New  York,  N.  Y. 

Standard  Electrical  Products  Co.,  400 
Linden  Ave.,  Dayton  3,  Ohio 
Struthers-Dunn,  Inc.,  1321  Arch  St, 
Philadelphia  7,  Pa. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Western  Electro-Mechanical  Co.,  Inc.,  300 
Broadway,  Oakland,  Calif. 

TIME  DELAY  RELAYS 

Adams  &  Westlake  Co.,  Michigan  St., 
Elkhart,  Ind. 

Advance  Electric  and  Relay  Co.,  1260  W. 

Second  St,  Los  Angeles,  Calif. 
Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wise. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  21,  N.  Y. 

American  Gas  Accumulator  Co.,  1029 
Newark  Ave.,  Elizabeth,  N.  J. 
Amperite  Co.,  561  Broadway,  New  York, 
N.  Y. 

Auth  Electrical  Specialty  Co.,  Inc.,  422 
^  East  53rd  St.,  New  York  22,  N.  Y. 
latocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Automatic  Temperature  Control  Co.,  34 
E.  Logan  St,  Philadelphia  44,  Pa. 
Betts  &  Betts  Corp.,  551  West  52nd  St, 
New  York,  N.  Y. 

Burlington  Instrument  Corp.,  214  North 
4th  St,  Burlington,  Iowa 
Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Clark  Controller  Co.,  1146  E.  152nd  St, 
Cleveland,  Ohio 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 
Curtis  Development  &  Mfg.  Co.,  1  N. 

Crawford  Ave.,  Chicago  24,  Ill. 
Cutler-Hammer,  Inc.,  315  North  12th  St., 
Milwaukee  1,  Wise. 

Dayton  Acme  Co.,  930  York  St,  Cincinnati, 
™  Ohio 

Eagle  Signal  Corp.,  Moline,  Ill. 

Edison,  Inc.,  Thomas  A.,  Instrument  Div., 
51  Lakeside  Ave.,  West  Orange,  N.  J. 
Electrical  Products  Supply  Co.,  1140  Ven- 
ice  Blvd.,  Los  Angeles  15,  Calif. 
Elec^onic  Products  Co.,  19  North  First 
St,  Geneva,  Ill. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 


PRODUCTS 


General  Electric  Co.,  Schenectady  5,  N.  Y. 

Gibbs  &  Co.,  Thomas  B.,  Div.  of  George 
W.  Borg  Corp.,  814  Michigan  St, 
^3©l£LV3>ri  *Wisc 

Glenn  Roberts  Co.,  3100  East  Tenth  St, 
Oakland  1,  Calif. 

Guardian  Electric  Mfg.  Co.,  1400  Wash¬ 
ington  Blvd.,  Chicago  7,  IlL 

H-B  Electric  Co.,  6109  North  21st  St, 
Philadelphia  38,  Pa. 

Haydon  Manufacturing  Co.,  Inc.,  Forest- 
ville.  Conn. 

Holtzer-Cabot  Signal  Division,  400  Stuart 
St,  Boston  17,  Mass. 

Industrial  Timer  Corp.,  117  Edison  PL, 
Newark  5,  New  Jersey 

Kurman  Electric  Co.,  35-18  37th  St,  Long 
Island  City  1,  N.  Y. 

Leach  Relay  Co.,  6915  Avalon  Blvd.,  Los 
..^h^gIss  Od>lif* 

Luers,  J.  Milton,  12  Pine  St,  Mt.  Clemens, 
Mich. 

Lumenite  Electric  Co.,  407  S.  Dearborn 
St,  Chicago,  IlL 

Magnetic  Devices,  Inc.,  Frederick,  Md. 

Magnetic  Gauge  Co.,  60  E.  Bartges  St, 
Akron,  Ohio 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore  2,  Md. 

New  Haven  Clock  Co.,  New  Haven  4, 
Conn. 

North  Electric  Mfg.  Co.,  501  S.  Market 
St,  Gallon,  Ohio 

Paragon  Electric  Co.,  37  W.  Van  Buren 
St,  Chicago  5,  IlL 

Partlow  Corp.,  2  Campion  Rd.,  New  Hart¬ 
ford,  N.  Y. 

Philharmonic  Radio  Corp.,  528  .  72nd  St, 
New  York  21,  N.  Y. 

Photoswitch,  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Photovolt  Corp.,  95  Madison  Ave.,  New 
York  16,  N.  Y. 

Precision  Thermometer  &  Instrument  Co., 
1434  Brandywine  St,  Philadelphia  30, 
Pa. 

Price  Brothers  Co.,  Frederick,  Md. 

R.  B.  M.  Mfg.  Co.,  Div.,  of  Essex  Wire 
Corp.,  Logansport,  Ind. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chicago 
18,  IlL 

Reliance  Automatic  Lighting  Co.,  1920 
Mead  St,  Racine,  Wise. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St,  Chicago  12,  IlL 

Rhodes,  Inc.,  M.  H.,  30  Bartholomew  Ave., 
Hartford,  Conn. 

Richardson-Allen  Corp.,  15  W.  20th  St, 
New  York  11,  N.  Y. 

Sigma  Instruments,  Inc.,  70  Ceylon  St, 
Boston  21,  Mass. 

Signal  Engrg.  &  Mfg.  Co.,  154  W.  14th 
St.,  New  York,  N.  Y. 

Sorenson  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Spencer  Thermostat  Co.,  34  Forest  St., 
Attleboro,  Mass. 

Springfield  Sound  Co.,  Electronics  Divi¬ 
sion,  12  Cass  St,  Springfield,  Mass. 

Square  D  Co.,  6060  Rivard  St,  Detroit  11, 
Mich. 

Standard  Electrical  Products  Co.,  400  Lin¬ 
den  Ave.,  Dayton  3,  Ohio 

Struthers-Dunn,  Inc.,  1321  Arch  St,  Phi¬ 
ladelphia  7,  Pa. 

Ulanet  Co.,  George,  88  E.  Kinney  St, 
Newark  5,  N.  J. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa. 

United  Cinephone  Corp.,  65  New  Litch¬ 
field,  Torrlngton,  Conn. 

Victoreen  Instrument  Co.,  5806  Hough 
Ave.,  Cleveland  3,  Ohio 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mount  Vernon,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

White-Rodgers  Electric  Co.,  1209  Cass 
Ave.,  St.  Louis,  Mo. 

Worner  Electronic  Devices,  609  West  Lake 
St.,  Chicago  6,  IlL 

Zenith  Electric  Co.,  152  W.  Walton  St., 
Chicago,  IlL 

VACUUM  CONTACT  RELAYS 

Automatic  Electric  Co.,  1033  W.  Van  Bu¬ 
ren  St,  Chicago  7,  IlL 

Bendix  Aviation  Corp.,  Pacific  Div.,  11600 
Sherman  Way,  North  Hollywood, 
Calif. 

Edison,  Inc.,  Thomas  A.,  Instrument  Div., 
51  Lakeside  Ave.,  W.  Orange,  N.  J. 

Eitel-McCullough,  Inc.,  San  Bruno,  Calif. 


General  Electric  Co.,  Schenectady  5,  N.  Y. 

H-B  Electric  Co.,  6109  N.  21st  St,  Phila¬ 
delphia  38,  Pa. 

Industrial  &  Commercial  Electronics,  Bel¬ 
mont,  Calif. 

Monitor  Controller  Co.,  51  S.  Gay  St,  Bal¬ 
timore  2,  Md. 

Price  Brothers  Co.,  Frederick,  Md. 

R.B.M.  Mfg.  Co.  Div.  of  Essex  Wire  Corp., 
Logansport,  Ind. 

Richardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Signal  Engineering  &  Mfg.  Co.,  154  West 
14  St,  New  York,  N.  Y. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Struthers-Dunn,  Inc.,  1321  Arch  St,  Phila¬ 
delphia  7,  Pa. 

Victoreen  Instrument  Co.,  6806  Hough 
Ave.,  Cleveland  3,  Ohio 


Repairs,  Tube' 

see  Tube  Repairs 


Resistors 


FIXED  RESISTORS 

Acme  Electric  Heating  Co.,  1217  Washing¬ 
ton  St,  Boston,  Mass. 

Aerovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Allen-Bradley  Co.,  136  W.  Greenfield 
Ave.,  Milwaukee  2,  Wise. 

Atlas  Resistor  Co.,  423  Broome  St,  New 
York,  N.  Y. 

Carborundum  Co.,  Globar  Div.,  Niagara 
Falls,  N.  Y. 

Cinema  Engineering  Co.,  1508  W.  Ver- 
dugo  Ave.,  Burbank,  Calif. 

Clarostat  Mfg.  Co.,  Inc.,  130  Clinton  St., 
Brooklyn  1,  N.  Y. 

Continental  Carbon  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 

Cutler-Hammer,  Inc.,  315  North  12th 
Street,  Milwaukee  1,  Wise. 

Eastern  Electronics  Corp.,  41  Chestnut  St., 
New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617-19  N.  Eighth 
St,  Philadelphia  40,  Pa. 

Electric  Service  Manufacturing  Co.,  17th 
&  Cambria  Sts.,  Philadelphia  32,  Pa. 

Erie  Resistor  Corp.,  644  W.  12  St,  Erie, 
Pa. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Globar  Div.,  Carborundum  Co.,  Buffalo 
Ave.,  Niagara  Falls,  N.  Y. 

Instrument  Resistors  Co.,  Little  Falls, 
N.  J. 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa. 

Madison  Electrical  Products  Corp.,  Madi¬ 
son,  N.  J. 

Mallory  &  Co.,  Inc.,  P.  R.  3029  E.  Wash¬ 
ington  St.,  Indianapolis,  Ind. 

Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore  2,  Md. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chcago, 
Ill. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St.,  Newark  2,  N.  .1. 

Ohio  Carbon  Co.,  12508  Berea  Rd.,  Cleva- 
land  Ohio 

Ohmlte  Manufacturing  Co.,  4835  W. 
Flournoy  St.,  Chicago,  Ill. 

Philniore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Precision  Machine  Works  Inc.,  14  South 
Ninth  St,  Minneapolis,  Minn. 

Precision  Resistor  Co.,  334  Badger  Ave., 
Newark  8,  N.  J. 

Rex  Rheostat  Co.,  3  Foxhurst  Rd.,  Bald¬ 
win,  N.  Y. 

Schaefer  Bros.  Co.,  1059  W.  11th  St, 
Chicago,  IlL 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingsdale,  Pa. 

Speer  Resistor  Corp.,  St  Marys,  Pa. 

Sprague  Electric  Co.,  North  Adams,  Mass. 

Stackpole  Carbon  Co.,  Tannery  St,  St 
Marys,  Pa. 

States  Co.,  19  New  Park  Ave.,  Hartford  6, 
Conn. 

Trefz  Mfg.  Co.,  28-11  Main  St,  Flushing, 
N.  Y. 

Tuttle  &  Co.,  H.  W.,  261  W.  Maumee  St, 
Adrian,  Mich. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  IlL 

Victoreen  Instrument  Co.,  6806  Hough 
Ave.,  Cleveland  3,  Ohio 
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Ward  Leonard  Electric  Co..  31  South  St, 
Mt  Vernon,  N.  Y.  „  „ 

White  Dental  Manufacturing  Co..  S.  S. 
(Industrial  Dlv.)  10  E.  40th  St,  New 
York,  N.  Y. 

Wirt  Co.,  6221  Greene  St,  Philadelphia, 
Pa. 

Wright  Machine  &  Tool  Corp.,  7  West  30th 
St,  New  York  1,  N.  Y. 


VARIABLE  RESISTORS 
POTENTIOMETERS  ond  RHEOSTATS 


A.  B.  C.  Products,  Inc.,  11952  Montana 
Ave.,  W.  Los  Angeles,  Calif. 

Acme  Electric  Heating  C!o.,  1217  Wash¬ 
ington  St.,  Boston,  Mass. 

Aerovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wis. 

Atlas  Resistor  Co.,  423  Broome  St,  New 
York,  N.  Y. 

Bailey  Meter  Co.,  1050  Ivanhoe  Rd.,  Cleve¬ 
land  10,  O. 

Biddle  Co.,  James  G.,  1213  Arch  St,  Phi¬ 
ladelphia,  Pa. 

Bristol  Co.,  Waterbury  91,  Conn. 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia  44,  Pa. 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 

Centralab  Dlv.  of  Globe  Union,  Inc.,  900 
.  Keefe  Ave.,  Milwaukee  1,  Wise. 

Central  Scientific  Co.,  1700  Irving  Park 
Blvd.,  Chicago  13,  Ill. 

Chicago  Apparatus  Co.,  1735  N.  Ashland 
Ave.,  Chicago,  Ill. 

Chicago  Telephone  Supply  Co.,  1142  W. 
Beardsley  Ave.,  Elkhart,  Ind. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Calif. 

Clarostat  Mfg.  Co.,  Inc.,  130  Clinton  St, 
Brooklyn,  N,  Y. 

Columbia  Electric  Mfg.  Co.,  4519  Hamil¬ 
ton  Ave.,  N.  E.,  Cleveland  14,  Ohio 

Curtis  Development  &  Mfg.  Co.,  1  N. 
Crawford  Ave.,  Chicago  24,  Ill. 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 


DeJur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St.,  Long  Island  City  1,  N.  Y. 

Eagle  Electric  Mfg.  Co.  Inc.,  23-10  Bridge 
Plaza  S.,  Long  Island  City,  N.  Y. 

Eastern  Specialty  Co.,  3619  N.  Eighth 
St,  Philadelphia  40,  Pa. 

Electronic  Products  Co.,  19  N.  First  St, 
Geneva,  Ill. 

Fairchild  Camera  &  Instrument  Corp.,  475 
Tenth  Ave.,  New  York  18,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  New 
York 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Glanninl  &  Co.,  Inc.,  G.  M.,  161  E.  Cali¬ 
fornia  St,  Pasadena,  Calif. 

Gibbs  &  Co.,  Thomas  B.,  Dlv.  of  George 
W.  Borg  Corp.,  814  Michigan  St, 
Delavan,  Wise. 

Gilbert  Clock  Co.,  Wm.  L.,  Winsted,  Conn. 

Gray  Instrument  Co.,  64%  W.  Johnson  St, 
Philadelphia,  Pa. 

Hardwick,  Hlndle,  Inc.,  40  Hermon  St, 
Newark,  N.  J. 

Helipot  Corp.,  1011  Mission  St,  South 
Pasadena,  Calif. 

Hewlett  Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa. 

Lectrohm,  Inc.,  5125  W,  25th  St,  Cicero 
50,  Ill. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Madison  Electrical  Prods.  Corp.,  Madison, 
N.  J. 


Mallory  &  Co.,  Inc.,  P,  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Morganlte  Brush  Co.,  33-02  48th  Ave., 
Long  Island  City,  N.  Y. 

Mossman,  Inc.,  Donald  P.,  612  N.  Michi¬ 
gan  Ave.,  Chicago  11,  Ill. 

National  Electric  Controller  Co.,  6307  Ra- 
venswood  Ave.,  Chicago,  Ill. 

Ohio  Carbon  Co.,  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Ohmite  Manufacturing  Co.,  4835  W.  Flour¬ 
noy  St,  Chicago  44,  Ill. 

Presto  Electric  Co.,  4511  New  York  Ave., 
Union  City,  N,  J. 

Rex  Rheostat  Co.,  3  Foxhurst  Rd.,  Bald¬ 
win,  N.  Y. 


Rlchardson-Allen  Corp.,  16  West  20th  St, 
New  York  11,  N.  Y. 

Rowe  Radio  Research  Laboratory  Co., 
2422  N.  Pulaski  Rd.,  Chicago  39,  III. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Schaefer  Bros.  Co.,  1069  W.  11th  St,  Chi¬ 
cago,  III. 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Small  Motors,  Inc.,  1322  Elston  Ave..  Chi¬ 
cago  22,  Ill. 

Speer  Carbon  Co.,  St  Marys,  Pa. 

Stackpole  Carbon  Co.,  St  Marys,  Pa. 

Sticht  Co.,  Inc.,  Herman  H.,  27  Park 
Place,  New  York  7,  N.  Y. 

Tech  Laboratories,  7  Lincoln  St.,  Jersey 
City,  N.  J. 

Thwing-Albert  Instrument  Co.,  Penn  St, 

&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Trefz  Mfg.  Co.,  38-11  Main  St,  Flushing, 
N.  Y. 

Utah  Radio  Products  Co.,  820  Orleans 
St,  Chicago,  Ill. 

Ward  Leonard  Electric  Co.,  31  South  St.. 
Mount  Vernon,  N.  Y. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedgwick 
St,  Chicago  10,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wirt  Co.,  5221  Greene  St,  Philadelphia, 
Pa. 

Wright  Machine  &  Tool  Corp.,  7  West 
30th  St.,  New  York,  N.  Y. 

WIRE  WOUND  RESISTORS 

Aerovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Associated  Research,  Inc.,  231  S.  Green 
St,  Chicago,  Ill. 

Atlas  Resistor  Co.,  423  Broome  St,  New 
York,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van  Bu- 
ren  St.,  Chicago  7,  Ill. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St., 
New  York,  N.  Y. 

Centralab  Dlv.  of  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee  1,  Wis. 

Cinema  Enerlneerlng  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Calif. 

Clarostat  Mfg.  Co.,  130  Clinton  St.,  Brook¬ 
lyn,  N.  Y. 

Continental  Carbon,  Inc.,  13900  Lorain 
Ave.,  Cleveland,  Ohio 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

DeJur-Amsco  Corp.,  Northern  Blvd.  at 
45th  St.,  Long  Island  City  1,  N.  Y. 

Eagle  Electric  Mfg.  Co.,  Inc.,  23-10  Bridge 
Plaaa  S.,  Long  Island  Clity,  N.  Y. 

Eastern  Electronics  Corp.,  41  Chestnut 
St.,  New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617-19  N.  Eighth 
St.,  Philadelphia  40,  Pa. 

Eleo  Resistors  Co.,  112  W.  18th  St,  New 
York,  N.  Y. 

Electrical  Reactance  Corp.,  Frankllnville, 
N.  Y. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2225  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Gibbs  &  Co.,  Thomas  B.,  Dlv.,  of  George 
W.  Borg  Corp.,  814  Michigan  St, 
Delavan,  Wise. 

Gilbert  Clock  Co.,  Wm.  L.,  Winsted,  Conn. 

Groves  Corporation,  Cape  Girardeau,  Mo. 

Hardwick  Hindle,  Inc.,  40  Hermon  St, 
Newark,  N.  J. 

Hewlett-Packard  Co.,  395  Page  Mill  Road, 
Palo  Alto,  Calif. 

Instrument  Resistors  Co.,  25  Amity  St, 
Little  Palls,  N.  J. 

International  Resistance  Co.,  401  N.  Broad 
St.,  Philadelphia  8,  Pa. 

Lecthrohm,  Inc.,  5125  W.  25th  St,  Cicero, 
50,  Ill. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Madison  Electrical  Products  Corp.,  Madi¬ 
son,  N.  J. 

Maico  Cio.,  Inc.,  25  North  3rd  St,  Minne¬ 
apolis,  Minn. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Micamold  Radio  Corp.,  1087  Flushing  Ave., 
Brooklyn  6,  N.  Y. 


Monitor  Controller  Co.,  51  S.  Gay  St,  Bal¬ 
timore  2,  Md. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Electric  Controller  Co.,  5307  Ra- 
venswood  Ave.,  Chicago,  IlL 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

Nilsson  Electrical  Laboratory,  Inc.,  103 
Lafayette  St,  New  York  13,  N.  Y, 

Ohio  (Carbon  Co.,  12508  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Ohmite  Mfg.  Co.,  4835  W.  Flournoy  St, 
Chicago  44,  Ill. 

Phllmore  Mfg.  (Jo.,  113  University  PL,  New 
York,  N.  Y. 

Precision  Machine  Works,  Inc.,  14  South 
Ninth  St,  Minneapolis,  Minn. 

Precision  Resistor  Co.,  334  Badger  Ave., 
Newark  8,  N.  J. 

Presto  Electric  Co.,  4511  New  York  Ave., 
Union  City,  N.  J. 

Reimers  Electric  Appliance  Co.,  Inc.,  596- 
56th  St,  West  New  York,  N.  J. 

Rex  Rheostat  Co.,  3  Foxhurst  Rd.,  Bald¬ 
win,  N.  Y, 

Richardson-Alien  Corp.,  15  W.  20th  St, 
New  York  11,  N.  Y. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Schaefer  Bros.  Co.,  1059  W.  11th  St, 
Chicago,  Ill. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Councii  Bluffs,  Iowa 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

Sprague  Electric  Co.,  North  Adams,  Mass. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 

Techno-Scientific  Co.,  901  Nepperhan  Ave., 
Yonkers  3,  N.  Y. 

Trefz  Mfg.  Co.,  38-11  Main  St,  Flushing, 
N.  Y. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Utah  Radio  Products  Co.,  820  Orleans 
St,  Chicago,  Ill. 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mount  Vernon,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wirt  Co.,  5221  Greehe  St,  Philadelphia, 
Pa. 

Wright  Machine  &  Tool  Corp.,  7  West  30th 
St,  New  York,  N.  Y. 


Rheostats _ 

see  Variable  Resistors 


Rings,  Oil  Sealing _ 

Auburn  Mfg.  Co.,  110  Stack  St.,  Middle- 
town,  Conn. 

Graphite  Metallizing  Corp.,  1055  Nepper¬ 
han  Ave.,  Yonkers  3,  N.  Y. 

Sealol  Corp.,  45  Willard  St.,  Providence, 
R.  I. 


Rings,  Retaining - 

Waldes  Kohlnoor,  Inc.,  Long  Island  City 
1,  N.  Y. 


Rivets _ _ — . 

American  Brass  Co.,  Waterbury  88,  Conn. 

Atlas  Tack  Corp.,  Pleasant  St.,  Falrhaven, 

Blake  &  Johnson  Co.,  1495  Thomaston 
Ave.,  Waterville,  Conn. 

Central  Screw  Co.,  3511  Shields  Ave.,  Chi¬ 
cago  9,  Ill.  ^  . 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Cherry  Rivet  Co.,  231  Winston  St,  Los 
Angeles  13,  Calif.  .  „ 

Chicago  Rivet  &  Machine  Co.,  9600  w. 
Jackson  Blvd.,  (Bellwood)  Chicago, 
Ill. 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Clendenin  Bros.,  108  South  St,  Baltimore, 
Md. 

Co^b  &  Drew,  Kingston  St,  Plymouth, 

Federal  Screw  Products  Co.,  224  W.  Hu¬ 
ron  St,  Chicago  10,  Ill. 

Harper  Co.,  H.  M.,  2630  Fletcher  St,  Chi¬ 
cago  18,  Ill. 

Hassall  Inc.,  John,  Clay  &  Oakland  Sta, 
Brooklyn,  N.  Y. 
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Industrial  Screw  &  Supply  Co.,  713  W. 

Lake  St.,  Chicago  6,  Ill. 

Johnson  Co.  E.  F.,  Waseca,  Minn. 

Lamson  &  Sessions  Co.,  1971  West  85th  St., 
Cleveland,  Ohio 

Manufacturer’s  Belt  Hook  Co.,  1321  W. 

Congrress  St,  Chicago,  Ill. 
Manufacturers’  Screw  Products,  270  W. 

Hubbard  St,  Chicago,  Ill. 

Milford  Rivet  &  Machine  Co.,  Milford, 
Conn.  (Eastern  Div.),  Elyria,  Ohio 
(Central  Div.) 

National  Screw  &  Mfg.  Co.,  2440  E.  75th 
St,  Cleveland  4,  Ohio 
New  England  Screw  Co.,  Keene,  N.  H. 
Plume  &  Atwood  Mfg.  Co.,  470  Bank  St, 
Waterbury,  Conn. 

Progressive  Mfg.  Co.,  52  Norwood  St, 
Torrington,  Conn. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 

Rus.sell.  Burd.sall  &  Ward  Bolt  &  Nut  Co., 
Midland  Ave.,  Port  Chester,  X.  Y. 
Scovlll  Mfg.  Co.,  99  Mill  St.,  Waterbury 
91,  Conn. 

Stlmpson  Co.,  Inc.,  Edwin  B.,  74  Franklin 
Ave.,  Brooklyn  5,  N.  Y. 

Tubular  Rivet  &  Stud  Co.,  Wollaston  70, 
Mass. 

Rubber  Insulating 
Compounds _ 

see  Waxes 


Saws  Crystal. 


see  Crystal  Finishing  Equipment 


Scales. 


DIAL  SCALES 


see  also  Dials 
aiso  Kseuteheons 

American  Insulator  Corp.,  New  Freedom, 
Pa. 

Ansonia  Clock  Co.,  Inc..  103  Lafayette  St., 
New  York  13,  N.  Y. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St,  St 
Louis  3,  Mo. 

Austin  Co.,  O.,  42  Greene  St,  New  York, 
N.  Y. 

B.  &  C.  Insulation  Products,  Inc.,  261 
Fifth  Ave..  New  York  16,  N.  Y. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bastian  Bros.  Co.,  1600  N.  Clinton  Ave., 
Rochester,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St.,  Cleve¬ 
land  3,  Ohio 

Cardv-Lundmark  Co.,  1801  W.  Byron  St, 
Chicago  13,  Ill. 

Chatillon  &  Sons,  John,  85-93  Cliff  St, 
New  York,  N.  Y. 

Croname,  Inc.,  3701  Raven.swood  Ave., 
Chicago.  Ill. 

Etched  Products  Corp.,  3901  Queens  Blvd., 
I^ng  Island  City,  N.  Y. 

Emeloid  Co.,  Inc.,  291  Laurel  Ave.,  Ar- 
lington,  .X.  J. 

Felsenthal  &  Sons.  G..  4122  W.  Grand 
Ave.,  Chicago  51,  Ill. 

Finch  Telecommunications,  Inc.,  Passaic, 
N.  J. 

Gemloid  Corp.,  79-10  Albion  Ave.,  Elm¬ 
hurst.  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  (^o.,  2225  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

Grammes  &  Sons.,  Inc.,  L.  F.,  389  Union 
St.,  Allentown  2,  Pa. 

Hopp  Press.  Inc.,  460  West  34th  St,  New 
York,  N.  Y. 

Insuline  (iorp.  of  America,  36-02  35th  Ave., 
Long  Island  City.  N.  Y. 

John.son  Co.,  E.  F.,  Waseca,  Minn. 

New  England  Etching  &  Plating  Co.,  25 
Spring  St,  Holyoke,  Mass. 

New  England  Radlocrafters,  1156  Com- 
monwealth  Ave.,  Boston  34,  Mass. 

Fari.slan  Novelty  Co.,  3510  S.  Western 
Ave..  Chicago  9,  Ill. 

Plastic  Fabricators  Co.,  440  Sansome  St, 
San  Francisco  11.  Calif. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Screws  _ 

RECESSED  HEAD  SCREWS 

Allen  Mfg.  Co.,  Hartford,  Conn. 


American  Screw  Co.,  Providence,  R.  I. 

Atlantic  Screw  Works,  Hartford,  Conn. 

Bristol  Co.,  Waterbury  91,  Conn. 

Central  Screw  Co.,  3511  Shields  Ave.,  Chi¬ 
cago  9,  111. 

Chandler  Products  Co.,  1475  Chardon  Rd., 
Cleveland,  Ohio 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91,  Conn. 

Continental  Screw  Co.,  New  Bedford, 
Mass. 

Corbin  Screw  Corp.,  High,  Myrtle  &  Grove 
Sts.,  New  Britain,  Conn. 

Federal  Screw  Products  Co.,  224  W. 
Huron  St,  Chicago  10,  Ill. 

General  Screw  &  Mfg.  Co.,  1228  W.  Mon¬ 
roe  St,  Chicago  7,  Ill. 

Harper  Co.,  H.  M.,  2620  Fletcher  St,  Chi¬ 
cago  18,  Ill. 

Hartford  Machine  Screw  Co.,  Hartford, 
Conn. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St,  Chicago  25,  Ill. 

International  Screw  Co.,  9444  Roselawn 
Ave.,  Detroit,  Mich. 

Lamson  &  Sessions  Co.,  1971  W.  85th  St, 
Cleveland,  Ohio 

Manufacturers  Screw  Products,  270  W. 
Hubbard  St,  Chicago,  Ill. 

Milford  Rivet  &  Machine  Co.,  Milford, 
Conn. 

National  Screw  &  Mfg.  Co.,  2440  E.  75th 
St,  Cleveland  4,  Ohio 

Parker-Kalon  Corp.,  200  Varick  St,  New 
York  14,  N.  Y. 

Pawtucket  Screw  Co.,  Pawtucket,  R.  I. 

Pheoll  Manufacturing  Co.,  5700  Roosevelt 
Rd.,  Chicago  50,  Ill. 

Reading  Screw  Co.,  Norristown,  Pa. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 
Worcester,  Mass. 

Russell,  Burdsall  &  Ward  Bolt  &  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 

Scovill  Mfg.  Co.,  Waterbury  91,  Conn. 

Shakeproof,  Inc.,  2501  N.  Keeler  Ave., 
Chicago  39.  Ill. 

Southington  Hdwe.  Mfg.  Co.,  Southington, 
Conn. 

St.  Louis  Screw  &  Bolt  Co.,  6900  N.  Broad¬ 
way,  St.  Louis  15,  Mo. 

Sterling  Bolt  Co.,  209  W.  Jackson  Blvd., 
Chicago,  Ill. 

United  Screw  &  Bolt  Corp.,  2513  W.  Cul- 
lerton  St.,  Chicago,  Ill. 

Whitney  Screw  Co.,  Na.shua,  N.  H. 

Wolverine  Bolt  Co.,  Detroit,  Mich. 

SET  and  CAP  SCREWS 

Allen  Mfg.  Co.,  Hartford,  Conn. 

Bristol  Co.,  Waterbury  91,  Conn. 

Chandler  Products  Corp.,  1475  Chardon 
Rd.,  Cleveland,  Ohio 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91,  Conn. 

Continental  Screw  Co.,  New  Bedford, 
Mass. 

Corbin  Screw  Corp.,  High,  Myrtle  & 
Grove  Sts.,  New  Britain,  Conn. 

Federal  Screw  Products  Co.,  224  W.  Hu¬ 
ron  St.,  Chicago  10,  Ill. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Harper  Co.,  H.  M.,  2620  Fletcher  St,  Chi¬ 
cago  18,  Ill. 

Hartford  Machine  Screw  Co.,  Hartford, 
Conn. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St.,  Chicago  6,  Ill. 

Lamson  &  Sessions  Co.,  1971  W.  85th  St, 
Cleveland,  Ohio 

Manufacturers  Screw  Products,  270  W. 
Hubbard  St.,  Chicago,  III. 

National  Screw  &  Mfg.  Co.,  2440  E.  75th 
St.,  Cleveland  4,  Ohio 

Parker-Kalon  Corp..  200  Varick  St,  New 
York  14.  N.  Y. 

Pheoll  Manufacturing  Co.,  5700  Roosevelt 
Rd.,  Chicago  50,  Ill. 

Reed  &  Prince  Mfg.  Co.,  Duncan  Ave., 
Worcester,  Mass. 

Republic  Steel  Corp.,  Republic  Bldg., 
Cleveland  1.  Ohio 

Russell.  Burdsall  &  Ward  Bolt  &  Nut  Co., 
Midland  Ave.,  Port  Chester,  N.  Y. 

Schott  Co.,  Walter  L..  9306  Santa  Monica 
Blvd..  Beverly  Hills.  Calif. 

Scovill  Mfg.  Co.,  99  Mill  St.,  Waterbury, 
91,  Conn. 

Shakeproof,  Inc.,  2,501  N.  Keeler  Ave., 
Chl-ago  39,  Ill. 

St.  Louis  Screw  &  Bolt  Co.,  6900  B’way, 
St  Louis  15,  Mo. 

Standard  Pressed  Steel  Co.,  Jenklntown, 
Pa. 

Sterling  Bolt  Co.,  209  W.  Jackson  Blvd., 
Chicago,  Ill. 


SPECIAL  SCREWS 

Ericsson  Screw  Machine  Products  Co., 
Inc.,  25  Lafayette  St,  Brooklyn  1, 
N.  Y. 

New  England  Screw  Co.,  Keene,  N.  H. 
Progressive  Mfg.  Co.,  Torrington,  Conn. 
Scovill  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn. 

Waltham  Screw  Co.,  77  Rumford  Ave., 
Waltham,  Mass. 

White  Dental  Mfg.  Co.,  S.  S.  Industrial 
Div.,  10  East  40th  St.,  New  York,  N.  Y. 


Seals,  Hermetic. 


Aerolux  Light  Corp.,  653  Eleventh  Ave., 
New  York  19,  N.  Y. 

Cincinnati  Electric  Products  Co.,  Carthage 
at  Hannaford,  Cincinnati  12,  Ohio 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St,  Detroit,  Mich. 

Electrical  Industries,  Inc.,  42  Summer 
Ave.,  Newark  4,  N.  J. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Federal  Electric  Co.,  Inc.,  8700  S.  State 
St,  Chicago  19,  Ill. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

General  Ceramics  &  Steatite  Corp.,  Keas- 
bey,  N.  J. 

H-B  Electric  Co.,  6109  North  21st  St, 
Philadelphia  38,  Pa. 

Hermaseal  Co.,  Riverside  Drive,  Elkhart, 
Indiana 

Kopp  Glass  Inc.,  1  East  42nd  Street,  New 
York  17,  N.  Y. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Mycalex  Corp.  of  America,  60  Clifton 
Blvd.,  Clifton,  N.  J. 

Pacific  Clay  Products  Co.,  306  West  Ave¬ 
nue  26,  Los  Angeles  31,  Calif. 

Radio  Frequency  Labs.,  Inc.,  Boonton, 
N.  J. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Universal  X-Ray  Products,  Inc.,  1800 
North  Francisco  Ave.,  Chicago  47,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Selsyns. 


Diehl  Mfg.  Co.,  Finderne  Plant,  Somer¬ 
ville,  N.  J. 

Electric  Engineering  &  Mfg.  Co.,  Los  An¬ 
geles,  (jalif. 

Electric  Indicator  Co.,  21  Parker  Ave., 
Stamford,  Conn. 

Electric  Specialty  Co.,  211  South  Street, 
Stamford,  Conn. 

Electrical  Engineering  &  Mfg.  Corp.,  4606 
W.  Jefferson  Blvd.,  Los  Angeles  16, 
Calif. 

Electrolux  Corp.,  Old  Greenwich,  Conn. 

Electromatic  Typewriters,  Inc.,  Rochester, 
N.  Y. 

General  Electric  Co.,  Fort  Wayne,  Ind. 

General  Electric  Co.,  Schenectady  6,  N.  Y. 

Hobart  Mfg.  Co.,  Troy,  Ohio 

Philharmonic  Radio  Corp.,  528  E.  72nd 
St.,  New  York  21,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Servos,  Solenoid  &  Plunger 

American  Television  &  Radio  Co.,  300  E. 
Fourth  St.,  St.  Paul  1,  Minn. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Electrlooll  Transformer  Co.,  421  Canal 
St,  New  York  13,  N.  Y. 

Eastern  Air  Devices,  Inc.,  585  Dean  St, 
Brooklyn  17,  N.  Y. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2600 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

l..ear,  Inc.,  Plqua,  Ohio 

Reeves  Sound  Lab.,  Inc.,  62  West  47th  St, 
New  York,  N.  Y. 

Sperti,  Inc.,  Norwood  Sta.,  Cincinnati,  Ohio 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Shafts 


FLEXIBLE  SHAFTS 


Breeze  Corp.,  41  S.  Sixth  St,  Newark, 
N.  J. 
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Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  111. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Ha.skins  Co.,  R.  G.,  615  S.  California  Ave., 
Chicago  12,  Ill. 

Invincible  Tool  Co.,  611  Empire,  Pitts¬ 
burgh  22,  Pa. 

J.  F.  I).  Mfg.  Co.,  4111  Ft.  Hamilton 
Pkwy,  Brooklyn,  N.  Y. 

Lear  Incorporated,  Piqua,  Ohio 

Linlck  &  Co.,  Leslie  L.,  29  E.  Madison 
SL,  Chicago,  Ill. 

Martindale  Electric  Co.,  1371  Hlrd  Ave., 
,  Cleveland,  Ohio 

Pratt  &  Whitney  Div.  Niles-Bement-Pond 
Co.,  West  Hartford  1,  Conn. 

Stewart  Mfg.  Corp.,  F.  W.,  4311  Ravens¬ 
wood  Ave.,  Chicago  13,  Ill. 

Stow  Mfg.  Co.,  445  State  St.,  Bingham¬ 
ton,  N.  y. 

Walker-Turner  Co.  Inc.,  1463  Berckman 
St.,  Plainfield,  N.  J. 

White  Dental  Mfg.  Co.,  S.  S.  Industrial 
Dlv.,  10  E.  40th  St.,  New  York,  N.  Y. 


Shields 


TUBE  SHIELDS 

Allegheny  Ludlum  Steel  Corp.,  Bracken- 
ridge,  Pa. 

Aluminum  Goods  Mfg.  Co.,  Manitowoc, 
Wise. 

American  Brass  Co.,  Waterbury  88,  Conn. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway,  S.,  Mt.  Vernon, 
N.  Y. 

Bud  Radio,  Inc.,  2118  East  55th  St.,  Cleve¬ 
land  3,  Ohio 

Erle^Can  Co.,  816  W,  Erie  St.,  Chicago, 

Franklin  Mfg.  Corp.,  A.  W.,  175  Varlck 
St.,  New  York,  N.  Y. 

Goat  Metal  Stampings,  Inc.,  314  Dean  St, 
Brooklyn,  N.  Y. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Guthman  &  Co.,  Edwin  I.,  15  S.  Throop 
St.,  Chicago,  Ill. 

Hegeler  Zinc  Co.,  Danville,  Ill. 

J.  F.  D.  Mfg.  Co.,  4111  Ft.  Hamilton 
Parkway,  Brooklyn,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

National  Co.,  Inc.,  61  Sherman  St,  Mal¬ 
den  48,  Mass. 

Paul  &  Beekman,  18th  &  Cortland  Sts., 
Philadelphia,  Pa. 

Rice’s  Sons,  Inc.,  Bernard,  325  Fifth  Ave¬ 
nue,  New  York  16,  N.  Y. 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaaa,  Brooklyn  1,  N.  Y. 

Union  Aircraft  Products  Corp.,  380  Second 
Ave.,  New  York,  N.  Y. 


Shunts 


AMMETER  SHUNTS 

Associated  Research,  Inc.’,  231  S.  Green 
St,  Chicago  7,  Ill. 

Avia  Products  Co.,  7266  Beverly  Blvd., 
Los  Angeles  36,  Calif. 

Boes  Co.,  W.  W.,  3001  Salem  Ave.,  Dayton 
3,  Ohio 

Burlington  Instrument  Corp.,  214  North 
4th  St,  Burlington,  Iowa 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Esterline- Angus  Co.,  Inc.,  P.  O.  Box  596, 
Indianapolis,  Ind. 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electronics  Mfg.  Co.,  2225  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

Hlckok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Instrument  Resistors  Co.,  25  Amity  St., 
Little  Falls,  N.  J. 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa, 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia,  Pa. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Meters,  Inc.,  915  Riverla  Drive,  Indian¬ 
apolis  5,  Ind. 

Norton  Electrical  Instrument  Co.,  79  Hil¬ 
liard  St,  Manchester,  Conn. 

Precision  Resistor  Co.,  334  Badger  Ave., 
Newark  8,  N.  J. 
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Rawson  Electrical  Instrument  Co.,  Inc., 
110  Potter  St,  Cambridge  42,  Mass. 

Roller-Smith,  Bethlehem,  Pa. 

Scientific  Service  Laboratories,  2225  So. 
Hoover  St,  Los  Angeles  7,  Calif. 

Simpson  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago  44,  Ill. 

Sun  Mfg.  Co.,  6623  Avondale  Ave.,  Chi¬ 
cago,  Ill. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg¬ 
wick  St,  Chicago  10,  Ill. 

Westlnghouse  Electrical  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Freylinghuysen  Ave.,  Newark  5,  N.  J. 


Sleeves  and  Tubes,  Cathode 

General  Plate  Div.,  Metals  &  Controls 
Corp.,  34  Forest  St,  Attleboro,  Mass, 
(seamless  tubing) 

Lenoxlte  Dlv.,  Lenox  Inc.,  65  Prince  St., 
Trenton  5,  N,  J. 

Precision  Laboratories,  Inc.,  Irvington, 
N.  J.  (lockseam  type) 

Precision  Tube  Co.,  3828  'Terrace  St.,  Phi¬ 
ladelphia  28,  Pa. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J.  (lockseam  type) 

Superior  Tube  Co.,  Norristown,  Pa.  (lap- 
seam,  lockseam,  seamless  type) 

Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 

Westlnghouse  Electrical  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Sockets. 


DIAL  LIGHT  SOCKETS 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway  S.,  Mt.  Vernon, 
N.  Y. 

Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Dial  Light  Co.  of  America,  900  Broadway, 
New  York  3,  N.  Y. 

Drake  Mfg.  (jo.,  1713  Hubbard  St.,  Chi¬ 
cago,  Ill. 

Emerson  Radio  &  Phonograph  Corp., 'Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Federal  Screw  Products  Co.,  224  W.  Hu¬ 
ron  St.,  Chicago  10,  Ill. 

Franklin  Mfg.  (jo.,  A.  W.,  175  Varlck  St., 
New  York,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kirkland  Co.,  H.  R.,  8-10  King  St.,  Mor¬ 
ristown,  N.  J. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St.,  Mt.  Vernon,  N.  Y. 

Philmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Scovlll  Mfg.  Co.,  99  Mill  St.,  Waterbury, 
Conn. 

Tlngstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago,  Ill. 

Uclnlte  (jo.,  459  Watertown  St,  Newton- 
vllle.  Mass. 

Unlted-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mass. 

Westlnghouse  Electric  &  Mfg.  Co.,  East 
Pittsburgh,  Pa. 

Wood  Electric  Co.,  Inc.,  826  Broadway, 
New  York  3,  N.  Y. 

York  Wire  &  Cable  Dlv.,  General  Electric 
Co.,  Bridgeport,  Conn. 

TUBE  SOOKTS 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

American  Brass  Co.,  Waterbury  88,  Conn. 

American  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  50,  Ill. 

American  Radio  Hardware  Co.,  Inc.,  152 
MacQuesten  Pkway,  S.,  Mt.  Vernon, 
N.  Y. 

Automatic  Metal  Prods.  Corp.,  315  Berry 
St,  Brooklyn,  N.  Y. 

Blrnbach  Radio  Co.,  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve¬ 
land  3,  Ohio 

Cinch  Mfg.  Co.,  2335  W.  Van  Buren  St, 
(jhlcago.  Ill. 


Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Bo«- 
ton  27,  Mass. 

Eby,  Inc.,  H.  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Penn. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Electronic  Products  Co.,  North  First  St, 
Geneva,  Ill. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

Federal  Manufacturing  &  Engrg.  Corp., 
199  Steuben  St,  Brooklyn,  N.  Y. 

Franklin  Mfg.  Corp.,  W.,  175  Varlck  St, 
New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  T. 

Hammarlund  Mfg.  Co.,  Inc.,  460  Weet 
34th  St,  New  York  1,  N.  Y. 

Hubbell,  Inc.,  Harvey,  Bridgeport  2,  Conn. 

Insuline  Corp.  of  America,  36-02  35th 
Ave.,  Long  Island  City,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Millen  Mfg.  Co.,  James,  150  Exchange 
St,  Malden,  Mass. 

Mykroy,  Inc.,  1917  N.  Springfield  Ave., 
Chicago  47,  Ill. 

National  Co.,  Inc.,  61  Sherman  St,  Mai- 
4  8  aIslss 

National  Fabricated  Products,  2650  Bel- 
den  Ave.,  Chicago  47,  Ill. 

National  Tile  Co.,  1200  East  26th  St, 
Anderson,  Ind. 

Philmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Precision  Specialties,  220  No.  Western 
Ave.,  Los  Angeles,  Calif. 

Radio  Corp.  of  America,  Tube  Dlv.,  RCA 
Harrison,  N.  J. 

Remler  Co.,  Ltd.,  2101  Bryant  St,  San 
Francisco  10,  Cal. 

Standard  Winding  Corp.,  44-62  Johnes  St, 
Newburgh,  N.  Y. 

Ucinlte  Co.,  459  Watertown  St.,  Newton- 
ville.  Mass. 

United-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mass. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Solder _ _ — 

Allen  Co.,  Inc.,  L.  B.,  6730  Bryn  Mawr 
Ave.,  CHilcago  31,  Ill. 

Alpha  Metals,  Inc.,  363  Hudson  Ave., 
Brooklyn  1,  N.  Y. 

American  Brass  Co.,  Waterbury  88,  Conn. 

Belmont  Smelting  &  Refining  Works,  Inc., 
330  Belmont  Ave.,  Brooklyn  7,  N.  Y. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Division  Lead  Co.,  836  W.  Kinzie  St, 
Chicago  22,  Ill. 

Dun  ton  Co.,  M.  W.,  670  Eddy  St,  Provi¬ 
dence  3,  R.  I. 

Eutetic  Welding  Alloys  Co.,  40  W'orth  St, 
New  York,  N.  Y. 

Gardiner  Metal  Co.,  4820  S.  Campbell 
Ave.,  Chicago  32,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Plate  Div.,  Metals  &  Control 
Corp.,  34  Forest  St.,  Attleboro,  Mass. 

Glaser  Lead  Co.,  Inc.,  31  Wycoff  Ave., 
Brooklyn,  N.  Y.  ^ 

Goldsmith  Bros.  Smelting  &  Refining  Co., 
58  East  Washington  St,  Chicago,  Ill- 

Handy  &  Harman,  82  Fulton  St,  New 
York  7,  N.  Y.  ^  _ 

Industrial  Screw  &  Supply  Co.,  745  w. 
Lake  St,  Chicago  6,  Ill. 

Kester  Solder  Co.,  4212  Wrightwood  Ave., 
Chicago  39,  Ill. 

Lenk  Mfg.  Co.,  Newton  Lower  Fall*, 

Makepeace  Co.,  D.  E.,  Attleboro,  Mass. 

National  Lead  Co.,  Ill  Broadway,  New 
York  6,  N.  Y. 

New  York  Solder  Co.,  15  Crosby  St,  New 
York,  N.  Y.  „ 

Ruby  Chemical  Co.,  68  McDowell  St, 
Columbus  I,  Ohio 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Solder  Flux__ 

see  Flax,  Solder 


Soldering  Irons 

see  Irons,  Solder 
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Soldering  Po<s_ 

see  Pots,  Soldering 


Sound 


COMPLETE  SOUND  SYSTEMS 

Altec  Lansing  Corp.,  1680  N.  Vine  St., 
Los  Angeles  28,  Cal. 

American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Atlas  Sound  Corp.,  1443  39th  St,  Brook¬ 
lyn,  N.  Y. 

Banks  Mfg.  Co.,  1105  W.  Lawrence  Ave., 
Chicago  40,  Ill. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bell  Sound  Systems,  Inc.,  1183  Essex  Ave., 
Columbus,  Ohio 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave.,  Chicago,  Ill. 

Bogen  Co.,  David,  663  Broadway,  New 
York  12,  N,  Y. 

Bond  Products  Co.,  13139  Hamilton  Ave., 
Detroit,  Mich. 

Boom  Electric  Amplifier  Corp.,  1227  W. 

Washington  Blvd.,  Chicago,  Ill. 
Carlllitone  Mfg.  Corp.,  30  N,  Penn  St, 
York,  Pa. 

Chicago  Sound  System.s  Co.,  2124  S.  Mich¬ 
igan  Ave.,  Chicago,  Ill. 

Dilks,  Inc.,  Norwalk,  Conn. 

Eastern  Amplifier  Corp.,  794  East  140th 
St,  Bronx  64,  N.  Y. 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Eckstein  Radio  &  Television  Co.,  914  La¬ 
Salle  Ave.,  Minneapolis  2,  Minn. 
Electronic  Sound  Engineering  Co.,  109  N. 

Dearborn  St,  Chicago  2,  Ill. 

Electronic  Transformer  Co.,  207  West 
25th  St.,  New  York,  N.  Y. 

Erwood  Co.,  223  W  .Erie  St,  Chicago,  Ill. 
Eiecutone,  Inc.,  415  Lexington  Ave.,  New 
York  17,  N.  Y. 

Federal  Instrument  Co.,  3931  47th  Ave., 
Long  Island  City  4,  N.  Y. 

Gates  Radio  Co.,  220  Hampshire  St, 
Quincy,  Ill. 

wneral  Electric  Co.,  Schenectady  5,  N.  T. 
Gibson,  Inc.,  225  Parsons  St.,  Kalamazoo, 
Mich. 

Globe  Phone  Mfg.  Corp.,  2  Linden  St, 
^  Reading,  Mass. 

Godfrey  Mfg.  Co.,  171  S.  2nd  St,  Mll- 
waukee  4,  Wise. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Neb. 

Guided  Radio  Corp.,  161  Sixth  Ave.,  New 
York  13,  N,  Y. 

Halstead  Traffic  Communications  Corp., 
155  East  44th  St,  New  York,  N.  Y. 
Harris  Mfg.  Co.,  2422  W.  Seventh  St, 
Los  Angeles  5,  Calif. 

Herbach  &  Rademan  Co.,  Mfg.  Dlv.,  617 
Ludlow  St,  Philadelphia  6,  Pa. 

Higgins  Industries,  Inc.,  2221  Warwick 
Ave.,  Santa  Monica,  Calif. 

Hofmann  Corp.,  C.  L.,  436  Boulevard  of 
the  Allies,  Pittsburgh,  Pa. 
Holtzer-Cabot  Signal  Dlv.,  400  Stuart  St, 
Boston  17,  Mass. 

Hud.son  American  Corp.,  25  W.  43rd  St, 
,  New  York,  N.  Y. 

Industrial  Sound  Products  Co.,  8597  Mls- 
Sion  St,  San  Francisco,  Calif, 
itnlckerbocker  Development  Corp.,  116 
^  Little  St,  Belleville  9,  N.  J. 

Unwvin  Co.,  Inc.,  37  W.  65th  St,  New 
,  York,  N.  Y. 

Laurehk  Radio  Mfg.  Co.,  3931  Monroe 
,,,  Ave.,  Wayne,  Mich. 

Lifetime  Sound  Equipment  Co.,  1101 
Adams  St,  Toledo,  Ohio 
Uncrophone  Co.,  1661  Howard  Ave.,  Utica, 
„  N.  Y. 

Malco  Co.,  Inc.,  25  North  3rd  St,  Mlnne- 
apolis,  Minn. 

Meek  Industries,  John,  Liberty  St,  Ply- 
„  mouth,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Meluner  Mfg.  Co.,  Dlv.  Maguire  Indus- 
ut,  Mt  Carmel,  IlL 

Miles  Reproducer  Co„  Inc.,  812  Broadway, 
New  York,  N.  Y. 

Minerva  Corp.  of  America,  238  William 
St,  New  York  7,  N.  Y. 

National  Inter-Communlcatlng  Systems, 
M  Montrose  Ave.,  Chicago  18,  Ill. 

National  Union  Radio  Corp.,  15  Wash¬ 
ington  St,  Newark  2,  N.  J. 


Newcomb  Audio  Products  Co.,  2815  S. 
Hill  St,  Los  Angeles  18,  Calif. 

Northern  Communications  Mfg.  Co.,  210 
East  40th  St,  New  York,  N.  Y. 

Operadio  Mfg.  Co.,  St  Charles,  111. 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Pacific  Sound  Equipment  Co.,  1534  Cahu- 
enga  Blvd.,  Hollywood,  Calif. 

Philco  Corp.,  Tioga  &  "C”  Sts.,  Philadel¬ 
phia  34,  Pa. 

Powers  Electronic  &  Communication  Co., 
Inc.,  Glen  Cove,  N.  Y. 

Racon  Electric  Co.,  Inc.,  52  E.  19th  St, 
New  York  3,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Radio  Laboratories,  Inc.,  2701  California 
Ave.,  Seattle  6,  Wash. 

Radio  Receptor  Co.,  251  West  19th  St, 
New  York  11,  N.  Y. 

Radolek  Co.,  601  W.  Randolph  St.,  Chi¬ 
cago  6,  Ill. 

Rauland  Corp.,  4245  N.  Knox  Ave.,  Chi¬ 
cago  41,  111. 

Record-O-Pox,  Inc.,  721  N.  Martel  Ave., 
Hollywood  46,  Calif. 

Regal  Electronics  Corp.,  20  West  20  St, 
New  York,  N.  Y. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chi¬ 
cago  18,  Ill. 

Remler  Co.,  2101  Bryant  St,  San  Fran¬ 
cisco  10,  Calif. 

Rlchardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Riggs  &  Jeffreys,  Inc.,  73  Wlnthrop  St, 

•  Newark  4,  N.  J. 

Robinson  Houchin  Optical  Co.,  Radiotone 
Dlv.,  Columbus,  Ohio 

Rosen  &  Co.,  Raymond,  32nd  &  Walnut 
Sts.,  Philadelphia  4,  Pa- 

Ruby  Electric  Co.,  729  Seventh  Ave.,  New 
York,  N.  Y. 

S.  O.  S.  Cinema  Supply  Corp.,  449  West 
42nd  St,  New  York.  N.  Y. 

Schulmerich  Electronics  Co.,  Sellersvllle, 
Pa. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Setchell  Carlson,  Inc.,  2233  University 
Ave.,  St.  Paul  4,  Minn. 

Sheridan  Electronics  Corp.,  2850  S.  Michi¬ 
gan  Ave.,  Chicago,  Ill.  _ 

Simpson  Mfg.  Co.,  Inc.,  Mark,  188  W. 
Fourth  St,  New  York,  N.  Y. 

Sound  Equipment  Corp.  of  California, 
3903  San  Fernando  Road,  Glendale  4, 
Calif. 

Springfield  Sound  Co.,  Electronics  Dlv.,  12 
Cass  St,  Springfield,  Mass, 

Stark  Sound  Engrg.  Corp.,  Box  493,  Fort 
Wayne  1,  Ind. 

Stromberg-Carlson  Co.,  100  Carlson  Rd., 
Rochester,  N.  Y, 

Taybern  Equipment  Co.,  120  Greenwich 
St.,  New  York  6,  N.  Y. 

Tech-Master  Products  Co.,  123  Prince  St, 
New  York,  N.  Y.  „ 

Waters  Conley  Co.,  501  First  St,  N.  W., 
Rochester,  Minn. 

Webster  Electric  Co.,  1900  Clark  St, 
Hd.clTl6 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Western  Sound  &  Electric  Laboratories, 
3512  W.  St  Paul  Ave.,  Milwaukee, 
Wise. 


Sound  Recorders. 

see  Recorders,  Sound 

Speakers _ 

see  Loudspeakers 


Springs _ _ 

Accurate  Spring  Mfg.  Co.,  3811  W.  Lake 
St,  Chicago,  IlL 

All-Weather  Springs,  140  Cedar  St,  New 
York  6,  N.  Y. 

American  Coil  Spring  Co.,  2034  Keating 
Ave.,  Muskegon,  Mich. 

American  Spiral  Spring  &  Mfg.  Co.,  5528 
Harrison  St,  Pittsburgh,  Pa. 

American  Spring  &  Wire  Specialty  Co., 
816  N.  Spaulding  St,  Chicago,  Ill. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 

Art  Wire  &  Stamping  Co.,  227  High  St, 
Newark  2,  N.  J. 


Barnes  Co.,  Wallace,  Dlv.  of  Associated 
Spring  Corp.,  Bristol,  Conn. 

Barnes-Glbson-Raymond  Dlv.  of  Asso¬ 
ciated  Spring  Corp.,  6400  Miller  Ave., 
Detroit  11,  Mich. 

Chatillon  &  Sons,  John,  85-93  Cliff  St, 
New  York  7,  N.  Y. 

Cleveland  Wire  Spring  Co.,  1281  East 
38th  Street,  Cleveland,  Ohio 

Cuyahoga  Spring  Co.,  10272  Berea  Rd., 
Cleveland,  Ohio 

Dunbar  Bros.  Co.,  Dlv.  of  Associated 
Spring  Corp.,  76  South  St,  Bristol, 
Conn. 

Garrett  Co.,  Inc.,  George  K.,  1421  Chest¬ 
nut  St,  Philadelphia  2,  Pa. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Gibson  Co.,  Wm.  D.,  Dlv.  of  Associated 
Spring  Corp.,  1800  Clybourn  Ave., 
Chicago,  Ill. 

Hubbard  Spring  Co.,  M.  D.,  Central  Ave., 
Pontiac,  Mich. 

Hunter  Pressed  Steel  Co.,  Lansdale,  Pa. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St,  Chicago  6,  Ill. 

Instrument  Specialties  Co.,  246  Bergen 
Blvd.,  Little  Falls,  N.  J. 

Jones  Spring  Co.,  W.  B.,  124  E,  Seventh 
St,  Cincinnati,  Ohio 

Lee  Spring  Co.,  30  Main  St,  Brooklyn, 
N.  Y. 

Llzen  Mfg.  Co.,  6832  S.  Chicago  Ave., 
Chicago  37,  Ill. 

Manross  &  Son,  F.  N.  Dlv.  of  Associated 
Spring  Corp.,  Bristol,  Conn. 

Mid-West  Spring  Mfg.  Co.,  4632  S.  West¬ 
ern  Ave.,  Chicago  9,  Ill. 

Muelhausen  Spring  Corp.,  255  Michigan 
Ave.,  Logansport,  Ind. 

Newcomb  Spring  Corp.,  238  40th  St, 
Brooklyn  32,  N.  Y. 

Peck  Spring  Co.,  Plainvllle,  Conn. 

Precision  Products  Co.,  26  Bedford  St, 
Waltham,  Mass. 

Raymond  Mfg.  Co.,  Dlv.  of  Associated 
Spring  Corp.,  226  S.  Center  St, 
Corry,  Pa. 

Reliable  Spring  &  Wire  Forms  Co.,  3167 
Fulton  Rd..  Cleveland  9,  Ohio 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Tuck  Mfg.  Co.,  74  Ames,  Brockton  46, 
Mass. 

Union  Spring  &  Mfg.  Co.,  New  Kensington, 
Pa. 

Wlckwlre  Spencer  Steel  Co.,  500  Fifth 
Ave.,  New  York,  N.  Y. 


Stabilizers - 

VOLTAGE  STABILIZERS 

see  Regulators 


Stampings - 

METAL  STAMPINGS.  SmaR 

Ace  Manufacturing  Corp.,  1266  East  Erie 
Ave.,  Philadelphia,  Pa. 

Allegheny  Ludlum  Steel  Corp.,  Bracken- 
ridge,  Pa.  ^ 

American  Brass  Co.,  Waterbury  88,  Conn. 

American  Emblem  Co.,  Utica,  N.  Y. 

American  Nut  &  Bolt  Fastener  Co.,  2046 
Doerr  St.,  Pittsburgh,  Pa. 

American  Radio  Hardware  Co.,  Inc.,  162 
MacQuesten  Pkway  Sbuth,  Mt  Ver¬ 
non,  N.  Y.  .  .  ._ 

American  Spring  &  Wire  Specialty  Co., 
816  N.  Spaulding  St,  Chicago,  IlL 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Art  Wire  &  Stamping  Co.,  227  High  St, 
Newark  2,  N,  J.  , 

Atlas  Tool  &  Design  Co.,  Castor  A  Ken¬ 
sington  Aves.,  Philadelphia  24,  Pa. 

Banks  Mfg.  Co.,  1105  W,  Lawrence  Ave., 
Chicago  40,  IlL 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Barnes-Glbson-Raymond  Dlv.  of  Associ¬ 
ated  Spring  Corp.,  6400  Miller  Ave., 
Detroit  11,  Mich. 

Belmont  Smelting  &  Refining  Works,  ^c., 
330  Belmont  Ave.,  Brooklyn  7,  N.  Y. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Cole  Steel  Equipment  349  Broadway,  New 
York  13.  N.  Y. 

Corry-Jnmestown  Manufacturing  Corp., 
Corry,  Pa. 
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Croname,  Inc.,  3701  Ravenswood  Ave., 
Chicago,  111. 

Dahlstrom  Metallic  Door  Co.,  Buffalo  St., 

Dayton  Rogers’ Mfg.  Co.,  2835  12th  Ave., 
South,  Minneapolis  7,  Minn. 

Diamond  Tool  Replacements  Div.,  Oscap 
Mfg.  Co.,  Baltimore  1,  Md. 

Diebel  Die  &  Mfg.  Co.,  3654  N.  Lincoln 

A  VA  Til 

Eastern ’’specialty’ Co.',  3617-19  N.  Eighth 
St,  Philadelphia  40,  Pa. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Electronic  Supply  Co.,  207  Main  St, 

AT*  KTafiO 

Engineering  c’o.,  27  ’Wrlght  St.,  Newark, 

N.  J. 

Erie  Art  Metal  Co.,  1602  East  18th  St., 
Erie,  Pa. 

Erie  Can  Co.,  816  W,  Erie  St.,  Chicago  22, 
Ill. 

Franklin  Mfg.  Corp.,  A.  W.,  175  Varick 
St,  New  York,  N.  Y. 

Garrett  Co.,  Inc.,  George  K.,  1421  Chest¬ 
nut  St,  Philadelphia  2,  Pa. 

Goat  Metal  Stampings,  Ina,  314  Dean  St, 
Brooklyn,  N.  Y, 

Goodall  Electric  Mfg.  Co.,  320'  N.  Spruce 
St,  Ogallala,  Nebr. 

Grammes  &  Sons,  L.  F.,  389  Union  St. 
Allentown  2,  Pa. 

Heyman  Mfg.  Co.,  Kenilworth,  N.  J. 

Hubbard  Spring  Co.,  M.  D.,  573  Central 
Ave.,  Pontiac,  Mich. 

Hunter  Pressed  Steel  Co.,  Lansdale,  Pa. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St,  Chicago  6,  Ill. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

King  Laboratories,  Inc.,  205  Oneida  St, 
Syracuse  4,  N.  Y. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St..  Mt.  Vernon,  N.  Y. 

Lewyt  Corp.,  60  Broadway,  Brooklyn,  N.  Y. 

Lizen  Mfg.  Co.,  6832  S.  Chicago  Ave.,  Chi¬ 
cago  37,  Ill. 

Manufacturers  Screw  Products  Co.,  270 
W.  Hubbard  St,  Chicago,  Ill. 

Master  Industries,  Inc.,  2416  Prairie  Ave. 
Chicago  16,  Ill. 

Metallic  Arts  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N,  Y. 

National  Co.,  Inc.,  61  Sherman  St,  Mal¬ 
den  48,  Mass. 

National  Mineral  Co.,  2628  N.  Pulaski  Rd  , 
Chicago  39,  Ill. 

New  England  Etching  &  Plating  Co.,  25 
Spring  St,  Holyoke,  Mass. 

Olljack  Mfg.  Co.,  Inc.,  Montclair,  N,  J. 

Olympic  Tool  &  Mfg.  Co.,  37  Chambers  St., 
New  York  7,  N.  Y. 

O’Nell-Irwln  Mfg.  Co.,  316  Eighth  Ave.  S., 
Minneapolis  15,  Minn. 

Patton-MacGuyer  Co.,  17  Virginia  Ave., 
Providence  5,  R.  I. 

Penn  Fibre  &  Specialty  Co.,  2030  E.  West- 
moreland  St,  Philadelphia  34,  Pa. 

Porter  Metal  Products,  121  Ingraham  St. 
Bklyn  6,  N.  Y. 

Precision  Fabricators,  Inc.,  120  N.  Fltz- 
hugh  St.,  Rochester,  N,  Y. 

Premax  Products  Div.,  Chlsholm-Ryder 
Co.,  Niagara  Falls  2,  N.  Y. 

Quadriga  Mfg.  Co.,  213  W.  Grand  Ave., 
Chicago  11,  Ill. 

Radiad  Service,  720  West  Schubert  Ave., 
Chicago  14,  Ill. 

Radio  Corp.  of  America,  Tube  Div.  RCA 
Harrison,  N.  J. 

Raymond  Mfg.  Co.,  Div.  of  Associated 
Spring  Corp.,  226  S.  Center  Street, 
Corry,  Pa. 

Revere  Copper  &  Brass  Inc.,  230  Park 
Ave.,  New  York  17,  N.  Y. 

Richardson -Allen  Corp.,  15  West  20th  St. 
New  York  11,  N.  Y. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Scovlll  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn. 

Small  Motors,  Inc.,  1322  Elston  Ave., 
Chicago  22,  Ill. 

Smith  Mfg.  Co.,  Nathan  R.,  105  Pasadena 
Ave.,  South,  Pasadena.  Calif. 

Stamford  Metal  Specialty  Co.,  428  Broad¬ 
way,  New  York  13,  N.  Y. 

Standard  Pressed  Steel  Co.,  Jenklntown, 
Pa. 

Stanley  Works,  New  Britain,  Conn. 

Stewart  Stamping  Corp.,  630  Central  Park 
Are.,  Yonkers  4,  N.  Y. 

Stlmpson  Co.,  Inc.,  Edwin  B.,  74  Franklin 
Ave.,  Brooklyn  5,  N.  Y. 

Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 


Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Thermador  Electric  Mfg.  Co.,  5119  S.  Riv¬ 
erside  Dr.,  Los  Angeles,  Calif. 

Thomas  &  Skinner  Steel  Prod.  Co.,  1120 
E.  23rd  St,  Indianapolis,  Ind. 

Tricon  Manufacturing  Co.,  8318  S.  Racine 
Ave..  Chicago,  Ill. 

Ucinite  Co.,  459  Watertown  St.,  Newton- 
ville.  Mass. 

Union  Aircraft  Products  Corp.,  380  Second 
Ave.,  New  York,  N.  Y, 

United -Carr  Fastener  Corp.,  31  Ames  St., 
Cambridge  42,  Mass. 

Waters  Conley  Co.,  501  First  St.,  N.W., 
Rochester,  Minn. 

Webster-Chicago  Corp.,  Manufacturing 
Div.,  5622  Bloomlngdale  Ave.,  Chi¬ 
cago  39,  Ill. 

Western  Brass  Mills,  Div.  of  Olln  Indus¬ 
tries,  East  Alton,  Ill. 

Whitehead  Stamping  Co.,  1691  W,  Lafay¬ 
ette  Blvd.,  Detroit  16,  Mich. 

Willor  Mfg.  Co.,  794  East  140th  St.,  New 
York  53,  N.  Y. 

Worcester  Pressed  Steel  Co.,  100  Barber 
Ave.,  Worcester,  Mass. 

Wrought  Washer  Mfg.  Co.,  2100  S.  Bay 
St.,  Milwaukee  7,  W’isc. 

Wyse  I..aboratories,  211  S.  Ludlow  St., 
Dayton  2,  Ohio 

Zell  Co.,  5.T8  Broadway,  New  York  12, 
N.  Y. 

Zlerlck  Mfg.  Corp.,  385  Gerard  Ave.,  New 
York,  N.  Y. 

NON-METALLIC  STAMPINGS.  Small* 

Aircraft  Products  Co.,  3502  E.  Pontiac  St, 
Fort  Wayne  1,  Ind. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Auburn  Mfg.  Co.,  110  Stack  St,  Middle- 
town,  Conn. 

Baer  Co.,  N.  S.,  9  Montgomery  St.,  Hill¬ 
side,  N.  .1. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91.  Cohn. 

Continental-Diamond  Fibre  Co.,  16  Chapel 
St.,  Newark,  Del. 

Diamond  Tool  Replacements  Div.,  Oscap 
Mfg.  Co..  207  W.  Saratoga  St.,  Balti¬ 
more  1,  Md. 

Electric  Auto-Lite  Co.,  Toledo  L  .Ohlo 

Electronic  Supply  Co.,  207  Main  St, 
Worcester,  Mass. 

Franklin  Fibre-Lamitex  Corp.,  Wilming¬ 
ton,  Del. 

Franklin  Mfg.,  A.  W.,  175  Varick  St, 
New  York,  N.  Y. 

Hopp  Press,  Inc.,  460  West  34th  St,  New 
York,  N.  Y. 

Industrial  Screw  &  Supply  Co.,  713  W. 
I..ake  St.,  Chicago  6,  Ill. 

Insulating  Fabricators,  Inc.,  12  East  12th 
St,  New  York  3,  N.  Y. 

Insulation  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10  Ar- 
gyle  Terrace,  Irvington  11,  N.  J. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St.,  Mt  Vernon,  N.  Y. 

Mica  Insulator  Co„  200  Varick  St,  New 
York  14,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N.  Y. 

Munsell  &  Co.,  Eugene,  200  Varick  St, 
New  York,  N.  Y. 

National  Vulcanized  Fibre  Co.,  Maryland 
Ave.,  Wilmington,  Del. 

Panelyte  Div.,  St.  Regis  Paper  Co.,  230 
Park  Ave.,  New  York,  N.  Y. 

Penn  Fibre  &  Specialty  Co.,  2030  E.  West¬ 
moreland  St,  Philadelphia  34,  Pa. 

Plastic  Fabricators  Co.,  440  Sansome  St., 
San  Francisco  11,  Calif. 

Premax  Products  Div.,  Chlsholm-Ryder 
Co.,  Niagara  Falls  2,  N.  Y. 

Radiad  Service,  720  West  Schubert  Ave., 
Chicago  14,  Ill. 

Richardson  Co.,  Melrose  Park,  Ill. 

Rlchardson-Allen  Corp.,  15  West  20th  St, 
New’  York  11,  N.  Y. 

Rogers  Paper  Mfg.  Co.,  Manchester,  Conn. 

Schott  Co.,  Walter  L..  9306  Santa  Monica 
Blvd.,  Beverly  Hills.  Calif. 

Smith  Mfg.  Co.,  Nathan  R.,  105  Pasadena 
Ave.,  South  Pasadena,  Calif. 

Spaulding  Fibre  Co.,  Inc.,  310  Wheeler 
St,  Tonawanda,  N.  Y. 

Stamford  Metal  Specialty  Co.,  428  Broad¬ 
way,  New  York  13.  N.  Y. 

Synthane  Corp.,  Oaks,  Pa. 

Tatlor  Fibre  Co.,  Norristow’n,  Pa. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 


Westinghouse  Elec.  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Westinghouse  Electric  Corp.,  East  PitU- 
burgh.  Pa. 

Willor  Mfg.  Co.,  794  East  140th  St,  New 
York  54,  N.  Y. 

Zierick  Mfg.  Corp.,  385  Gerard  Ave.,  New 
York,  N.  Y. 

Standards _ 

CAPACITANCE  STANDARDS 

Comell-Dublller  Electric  Corn.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N,  J. 
Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City  5,  N.  J. 

Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Richardson-Alien  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  55,  N.  Y. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 

Winslow  Co.,  9  Liberty  St.,  Newark  5, 
N.  J. 

Winters  &  Crampton  Corp.,  150  Wilson 
Ave.,  Grandville,  Michigan 

FREQUENCY  STANDARDS 

Aero  Communications,  Inc.,  231  Main 
St,  Hempstead,  Long  Island,  N.  Y. 
Aireon  Manufacturing  Corp.,  Fairfax  ft 
Funston  Rds.,  Kansas  City  15,  Kansas 
American  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Barker  &  Williamson,  255  Fairfield  Ave., 
Upper  Darby,  Pa. 

Browning  Labs.,  Inc.,  750  Main  St,  Win¬ 
chester,  Mass. 

Burnett  Radio  Lab.,  Wm.  W.  L.,  4814 
Idaho  St,  San  Diego,  Calif. 

Conn,  Ltd.,  C.  G.,  Elkhart,  Ind. 

Crystal  Research  Labs,  Inc.,  29  Allyn  St, 
Hartford,  Cohn. 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Eidson’s,  1309  N.  Second  St,  Temple, 

Electro  Products  Labs.,  549  W.  Randolph 
St,  Chicago,  Ill. 

Erco  Radio  Labs.,  Inc.,  Fenlmore  Ave., 
Hempstead,  N.  Y.  ,  , 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  York  19,  N.  Y. 

Ferris  Instrument  Co.,  110-112  Cornelia 
St.,  Boonton,  N.  J.  ,  ^ 

Gaertner  Scientific  Corp.,  1201  Wright- 
wood  Ave.,  Chicago,  Ill. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 
General  Crystal  Corp.,  1775  Foster  Ave., 
Schenectady,  N.  Y.  ,  ir 

General  Electric  Co.,  Schenectady  5,  N.  t 
General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass.  .  .  , 

Gibbs  &  Co.,  Thomas  B.,  Division  of 
George  W.  Borg  Corp.,  814  Michigan 
St.,  Delavan,  Wise. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St,  Ogallala,  Nebr.  . 

Halllcrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago  16,  Ill.  . o* 

Hearing  Aid  Labs.,  1404  Franklin  St, 
Michigan  City,  Ind. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  oil 
Ludlow  St,  Philadelphia  6,  Pa. 
Hewlett-Packard  Co.,  395  Page  Mill  Bd- 
Palo  Alto,  Calif. 

Higgins  Industries,  Inc.,  2221  WarwicK 
Ave.,  Santa  Monica,  Calif.  .  , 
Jefferson,  Inc.,  Ray,  40  E.  Merrick  Bo> 
Freeport,  L.  I.,  N.  Y. 

Knights  Co.,  James,  131  S.  Wells  St., 
Sandwich,  Ill. 

Lavoie  Laboratories,  Morganvllle,  N.  J. 
Leeds  &  Northrup  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Leuck  Crystal  Laboratory,  245  S.  Hth  si., 
Lincoln  8,  Nebr.  ,  ,  .  ... 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt  Carmel,  Ill. 

Megard  Corp.,  1601  S.  Burlington  St, 
Angeles  6,  Calif.  c* 

Millen  Mfg.  Co.,  James,  150  Exchange  su. 
Malden,  Mass. 

Pacific  Electronics,  Sprague  at  Jeffersor 
St,  Spokane,  Wash. 
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Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rieber,  Inc.,  Frank,  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  55,  N.  Y. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 

INDUCTANCE  STANDARDS 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

Electronic  Transformer  Co.,  207  West 
25th  St,  New  Yorlt  N.  Y. 

General  Radio  Co.,  275  Massachusestts 
Ave.,  Cambridge  39,  Mass. 

Hewlett-Packard  Co.,  395  Page  Mill  Rd., 
Palo  Alto,  Calif. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  York  3,  N.  Y. 

Richardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

S-W  Inductor  Co.,  1056  N.  Wood  St,  Chi¬ 
cago,  Ill. 

Standard  Instruments  Corp.,  668  Prospect 
Ave.,  New  York  55,  N.  Y. 

United  Transformer  Corp.,  150  Varlck  St, 
New  York  13,  N.  Y. 

White  Research,  899  Boylston  St.,  Boston, 
Mass. 

RESISTANCE  STANDARDS 

Eastern  Electronics  Corp.,  41  Chestnut 
St,  New  Haven,  Conn. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City  5,  N.  J. 

Instrument  Resistors  Co.,  25  Amity  St, 
Little  Falls,  N.  J. 

International  Resistance  Co.,  401  N.  Broad 
St,  Philadelphia  8,  Pa. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Richardson-Allen  Corp.,  15  West  20th 
St,  New  York  11,  N.  Y. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Scientific  Radio  Products  Co.,  738  W, 
Broadway,  Council  Bluffs,  Iowa 

Shallcross  Mfg.  Co.,  10  Jackson  Ave., 
Collingdale,  Pa. 

White  Research,  899  Boylston  St,  Boston, 
Mass. 


Stands 


MICROPHONE  STANDS 

American  Microphone  Co.,  1915  S.  Western 
Ave.,  Los  Angeles,  Cal. 

Amperlte  Co.,  561  Broadway,  New  York, 
N.  Y. 

Art  Specialty  Co.,  3245  Lake  St,  Chicago, 

Astatic  Corp.,  Conneaut,  Ohio 

Atlas  Sound  Corp.,  1443  39th  St,  Brook¬ 
lyn,  N.  Y. 

Bell  Sound  Systems,  Inc.,  1183  Essex  Ave., 
Columbus,  Ohio 

Bud  Radio,  Inc.,  2118  E.  55th  St,  Cleve- 
land  3,  Ohio 

Chicago  Sound  Systems  Co.,  2124  S.  Mlch- 

„  Igan  Ave.,  Chicago,  Ill. 

Eastern  Mike-Stand  Co.,  56  Christopher 
Ave.,  Brooklyn  12,  N.  Y. 

Electro  Voice  Corp.,  South  Bend  24,  Ind. 

Electronic  Sound  Engineering  Co.,  109  N. 
Dearborn  St,  Chicago  2,  Hi. 

Erwood  Co.,  223  W.  Erie  St,  Chicago,  Ill. 

Gates  Radio  Co.,  220  Hampshire  St, 
Quincy,  Ill. 

wneral  Electric  Co.,  Schenectady  5,  N.  Y, 

Lifetime  Sound  Equipment  Co.,  1101 
Adams  St,  Toledo,  Ohio 

Miles  Reproducer  Co.,  Inc.,  812  Broad- 
way,  New  York,  N.  Y. 

Newcomb  Audio  Products  Co.,  2815  S.  Hill 
St.,  Los  Angeles  18,  Cal. 

Oleson  Illuminating  Co.,  Ltd.,  Otto,  1560 
Vine  St,  Hollywood  28,  Calif. 

Racon  Electric  Co.,  Inc.,  52  East  19th 

_  ^.St,  New  York  3,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radolek  Co.,  601  W.  Randolph  St,  Chi¬ 
cago  6,  Ill. 
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Rauland  Corp.,  4246  N.  Knox  Ave.,  Chi¬ 
cago  41,  Ill. 

Shure  Brothers,  225  W.  Huron  St,  Chi¬ 
cago,  Ill. 

Simpson  Mfg.  Co.,  Mark,  188  W.  Fourth 
St,  New  York,  N.  Y. 

Turner  Co.,  Cedar  Rapids,  Iowa 

Universal  Microphone  Co.,  424  Warren 
Lane,  Inglewood,  Cal. 

Western  Electric  Co.,  Inc.,  120  Broad¬ 
way,  New  York  5,  N.  Y. 

SPEAKER  STANDS 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Art  Specialty  Co.,  3245  Lake  St,  Chi¬ 
cago,  Ill. 

Atlas  Sound  Corp.,  1443  39th  St,  Brook¬ 
lyn,  N.  Y. 

Electronic  Sound  Engineering  Co.,  109  N. 
Dearborn  St.,  Chicago  2,  Ill. 

Erwood  Co.,  223  W.  Erie  St,  Chicago,  Ill. 

Lifetime  Sound  Equipment  Co.,  1101  Ad¬ 
ams  St,  Toledo,  Ohio 

Racon  Electric  Co.,  Inc.,  52  E.  19th  St, 
New  York  3,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Simpson  Mfg.  Co.,  Inc.,  188  W.  Fourth  St., 
New  York,  N.  Y, 

Vac-O-Grlp  Co„  2025  Detroit  Ave.,  Toledo 
6,  Ohio 


Steel _ 

ELECTRICAL  STEEL 

see  Metals 


Strain  Gauges^ 

see  Ganges,  Strain 


Strips _ 

TERMINAL  STRIPS 

see  Posts 


Stroboscopes _ 

Aerolux  Light  Corp.,  653  11th  Ave.,  New 
York  19,  N.  Y. 

American  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Communication  Measurements  Lab.,  120 
Greenwich  St,  New  York,  N.  Y. 

Conn,  Ltd.,  C.  G.,  Elkhart,  Ind. 

General  Electric  Co.,  Schenectady  5,  N,  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Parkway,  Brooklyn,  N.  Y. 

Richardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Saxl  Instrument  Co.,  38-40  James  St, 
East  Providence  14,  R.  I. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg¬ 
wick  St,  Chicago  10,  Ill. 


Switches _ 

LIMIT  SWITCHES 

Aero  Electric  Co.,  1305  Superior  Ave., 
Cleveland,  Ohio 

Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wls. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  10,  N.  Y. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St  Louis  3,  Mo. 

Atlas  Products  Corp.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Burling  Instrument  Co.,  253  Springfield 
Ave.,  Newark,  N.  J. 

Clare  &  Co.,  C,  P.,  4719  Sunnyslde  Ave., 
Chicago  30,  Ill. 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Electronic  Control  Corp.,  1573  E.  Forest 
St,  Detroit,  Mich. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hetherington  &  Son,  Inc.,  Robert,  Sharon 
Hill,  Pa. 

Master  Electric  Co.,  126  Davis  Ave.,  Day- 
ton,  Ohio 


Mercoid  Corp.,  4201  Belmont  Ave.,  Chicago 
41,  Ill. 

Micro  Switch  Div.  of  First  Industrial 
Corp.,  7  Spring  St.,  Freeport,  Ill. 

Minneapolis-Honeywell  Regulator  Co., 
2753  Fourth  Ave.  S.,  Minneapolis, 
Minn. 

Monitor  Controller  Co.,  51  S.  Gay  St, 
Baltimore  2,  Md. 

Mu-Switcli  Conp.,  Canton  31,  Mass. 

Photoswitch,  Inc  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Richardson-Allen  Corp.,  16  West  20th  St, 
New  York  11,  N.  Y. 

Titan  Valve  &  Mfg.  Co.,  9913  Elk  Ave., 
Cleveland,  Ohio 

United  Cinephone  Corp.,  65  New  Litchfield 
St.,  Torrington,  Conn. 

Ward  Leonard  Electric  Co.,  31  South  St, 
Mt  Vernon,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Womer  Electronic  Devices,  609  West  Lake 
St,  Chicago  6,  Ill. 

MERCURY  SWITCHES 

Adams  &  Westlake  Co.,  Michigan  St, 
Elkhart,  Ind. 

Aerolux  Light  Corp.,  653-llth  Ave.,  New 
York  19,  N.  Y. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Bacon  Electric  Timer  Corp.,  4513  Brook¬ 
lyn  Ave.,  Cleveland  9,  Ohio 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia  44,  Pa. 

Cole-Hersee  Co.,  64  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Durakool,  Inc.,  1010  N.  Main  St.,  Elkhart, 
Ind. 

Electric  Switch  Corp.,  14th  at  Union  St, 
Columbus,  Ind. 

General  Electric  Co.,  Bridgeport,  Conn. 

H-B  Electric  Co.,  6109  North  21st  St, 
Philadelphia  38,  Pa. 

Littelfuse,  Inc.,  4755  Ravenswood  Ave., 
Chicago,  Ill. 

Mercoid  Corp.,  4201  Belmont  Ave.,  Chi¬ 
cago  41,  Ill. 

Minneapolis-Honeywell  Regulator  Co., 
2753  Fourth  Ave.,  S.,  Minneapolis, 
Minn. 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y. 

Spertl,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

PRECISION  SNAP  ACTION  SPRING 

Aero  Electric  Co.,  1305  Superior  Avenue, 
Cleveland,  Ohio 

Cole-Hersee  Co.,  64  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St,  Meriden,  Conn. 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Electrical  Products  Supply  Co.,  1140  Ven¬ 
ice  Blvd.,  Los  Angeles  15,  Calif. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 

General  Electric  Co.,  Schenectady  6,  N.-  Y. 

Grayhill  Corp.,  1  N.  Pulaski  Rd.,  Chicago, 
Ill. 

Micro  Switch  Div.  of  First  Industrial 
Corp.,  7  Spring  St,  Freeport,  Ill. 

Mu-Switch  Corp.,  38  Pequit  St ,  Canton  31, 
Mass. 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y. 

Soreng  Mfg.  Corp.,  1901  Clybourn  Ave., 
Chicago  14,  Ill. 

Spencer  Thermostat  Co.,  34  Forest  St, 
Attleboro,  Mass. 

Standard  Plastics,  1548  S.  Robertson 
Blvd.,  Los  Angeles  35,  Calif. 

United  Cinephone  Corp.,  65  New  Litchfield 
St,  Torrington,  Conn. 

ROTARY  and  BAND  CHANGE  SWITCHES 

Allen-Rradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2.  Wise. 

Autocall  Co.,  1142  Tucker  Ave.,  Shelby, 
Ohio 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Blrnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Bristol  Co.,  Waterbury  91,  Conn. 
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Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia  44,  Pa. 

Bryant  Electric  Co.,  Bridgeport  2,  Conn. 

Bud  Radio,  Inc.,  2118  East  55  St,  Cleve¬ 
land  3,  Ohio 

Centralab  Div.,  Globe  Union,  Inc.,  900  E. 
Keefe  Ave.,  Milwaukee  1,  Wise. 

Cinema  Engineering  Co.,  1508  W.  Verdugo 
Ave.,  Burbank,  Calif. 

Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Clarostat  Mfg.  Co.,  Inc.,  130  Clinton  St, 
Brooklyn  1,  N.  Y. 

Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St,  Meriden,  Conn. 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Daven  Co.,  191  Central  Ave.,  Newark  4, 
N.  J. 

Eastern  Air  Devices,  Inc.,  585  Dean  St, 
Brooklyn  17,  N.  Y. 

Electronic  Mechanics,  Inc.,  70  Clifton 
Blvd.,  Clifton,  N.  J. 

Franklin  Mfg.  Corp.,  A.  W.,  176  Varick 
St,  New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor 
Ave.,  Rockford,  Ill. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Grayhill  Corp.,  1  N.  Pulaski  Rd.,  Chicago, 
Ill. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford  1,  Conn. 

JBL  Instrument  Co.,  420  E.  Providence 
Rd.,  Aldan,  Pa. 

J-B-T  Instruments,  Inc.,  441  Chapel  St, 
New  Haven  8,  Conn. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

Metallic  Arts  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

Minneapolis-Honeywell  Regulator  Co., 
2753  Fourth  Ave.  S.,  Minneapolis, 
Minn. 

Monitor  Controller  Co.,  61  S.  Gay  St. 
Baltimore  2,  Md. 

Mossman,  Inc.,  Donald  P.,  612  N.  Michi¬ 
gan  Ave.,  Chicago  11,  Ill. 

National  Co.,  61  Sherman  St,  Malden  48, 
Mass. 

North  Electric  Mfg.  Co.,  601  S.  Market 
St.,  Gallon,  Ohio 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill. 

Ohmite  Mfg.  Co.,  4835  W.  Flournoy  St, 
Chicago  44,  Ill. 

Peerless  Labs,  461  Tenth  Ave.,  New  York 
18,  N.  Y. 

Phllmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Richardson-Allen  Corp.,  15  West  20th  St. 
New  York  11,  N.  Y. 

Roller-Smith,  Bethlehem,  Pa. 

Shallcross  Mfg.  Co..  10  Jackson  Ave..  Col- 
lingdale.  Pa. 

Soreng  Mfg.  Corp.,  1901  Clybourn  Ave., 
*  Chicago  14,  Ill. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

Tech  Laboratories,  7  Lincoln  St,  Jersey 
City,  N.  J. 

Th wing- Albert  Instrument  Co.,  Penn  St 
&  Pulaski  Ave.,  Philadelphia  44,  Pa. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Uclnlte  Co.,  459  Watertown  St,  Newton- 
Vill6  I^8.SS 

Unlt^-Carr  Fastener  Corp.,  81  Ames  St, 
Cambridge  42,  Mass. 

Utah  Radio  Products  Co.,  820  Orleans  St, 
Chicago,  Ill. 

Westlnghouse  Electric  Corp.,  Bast  Pitts¬ 
burgh,  Pa, 

Winslow  Co.,  31  Fulton  St,  Newark  2, 

^1.  J . 

Wirt  Co.,  6221  Greene  St,  Philadelphia, 
Pa. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

TIME  SWITCHES 

American  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette  St, 
New  York  13,  N.  Y. 
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Aray  Mfg.  &  Supply  Co.,  3107  Pine  St, 
St.  Louis  3,  Mo. 

Atlas  Products  Corp.,  30  Rockefeller  Plaza, 
New  York  20,  N.  Y. 

Automatic  Electric  Mfg.  Co.,  10  State  St, 
Mankato,  Minn. 

Automatic  Temperature  Control  Co.,  34  E. 
Logan  St..  Philadelphia  44,  Pa. 

Bacon  Electric  Timer  Corp.,  4513  Brooklyn 
Ave.,  Cleveland  9,  Ohio 

Cleveland  Time  Clock  &  Service  Co., 
Superior  Ave.  at  E.  27th  St,  Cleve¬ 
land,  Ohio 

Cutler-Hammer,  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 

Eagle  Signal  Corp.,  Moline,  Ill. 

Edison,  Inc.,  Thomas  A.,  Instrument  Div., 
51  Lakeside  Ave.,  West  Orange,  N.  J. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Haydon  Manufacturing  Co.  Inc.,  Forest- 
vllle.  Conn. 

Industrial  Timer  Corp.,  117  Edison  PL, 
Newark  5,  N.  J. 

Leach  Relay  Co.,  5915  Avalon  Blvd.,  Los 

Lelch  Electric  Co.,  565  W.  Washington 
Blvd.,  Chicago  6,  Ill. 

Lektra  Laboratories,  Inc.,  30  E.  Tenth  St, 
New  York,  N.  Y. 

Lumenite  Electric  Co.,  407  S.  Dearborn 
St,  Chicago,  Ill. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Mercoid  Corp.,  4201  Belmont  Ave.,  Chi¬ 
cago,  Ill. 

Minneapolis-Honeywell  Regulator  Co., 
2753  Fourth  Ave.,  S.  Minneapolis, 
Minn. 

Northwestern  Clock  Co.,  514-15  Brown 
Bldg.,  Omaha,  Neb. 

Paragon  Electric  Co..  37  W.  Van  Buren 
St.,  Chicago  5,  Ill. 

Photoswitch.  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Presto  Electric  Co.,  4511  New  York  Ave., 
Union  City,  N.  J. 

Reliance  Automatic  Lighting  Co.,  1920 
Mead  St.,  Racine,  Wls. 

Reynolds  Electric  Co.,  2650  W.  Congress 
St.,  Chicago  12,  Ill. 

Rhodes,  Inc.,  M.  H.,  30  Bartholomew  Ave,, 
Hartford,  Conn. 

Rlchardson-Allen  Corp.,  16  West  20th  St, 
New  York  11,  N.  Y. 

Sangamo  Electric  Co.,  Springfield,  Rl. 

Schaar  &  Co.,  754  W.  Lexington  St,  Chi¬ 
cago  7,  m. 

States  Co.,  19  New  Park  Ave.,  Hartford 
6,  Conn. 

Stoeltlng  Co.,  C.  H..  424  North  Homan 
Ave.,  Chicago,  IlL 

Techno-Sclentlfic  Co.,  901  Nepperhan  Ave., 
Yonkers  3,  N.  Y. 

Thompson  Clock  Co.,  H.  C.,  38  Federal  St, 
Bristol,  Conn. 

Tork  Clock  Co.,  1  Grove  St.,  Mount  Ver¬ 
non,  N,  Y. 

Ulanet  Co.,  George,  88  E.  Kinney  St, 
Newark  5,  N.  J.  (thermal  time  delay) 

United  Clnephone  Corp.,  65  New  Litchfield 
St,  Torrlngton,  Conn. 

Wadsworth  Electric  Mfg.  Co.,  Inc.,  20  W. 
11th  St,  Covington,  Ky. 

Walser  Automatic  Timer  Co.,  420  Lexing¬ 
ton  Ave.,  New  York,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Worner  Electronic  Devices,  609  West  Lake 
St,  Chicago  6,  Ill. 

Zenith  Electric  Co.,  162  W.  Walton  St, 
Chicago,  Ill. 

TOGGLE  and  PUSHBUTTON  SWITCHES 

Aero  Electric  Co.,  1305  Superior  Ave., 
Cleveland,  Ohio 

Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wise. 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

Arrow-Hart  &  Hegeman  Electric  Co.,  103 
Hawthorne  St.,  Hartford,  Conn. 

Atlas  Products  Corp.,  30  Rockefeller  Plaza, 
New  York  20,  N.  Y. 

Avlometer  Corp.,  370  West  35th  St,  New 
York  1,  N.  Y. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Brown  Instrument  Co.,  4428  Wayne  Ave., 
Philadelphia  44,  Pa. 

Bryant  Electric  Co.,  Bridgeport  2,  Conn. 

Bud  Radio,  Inc.,  2118  E.  56th  St,  Cleve¬ 
land  3,  Ohio 

Cannon  Electric  Development  Co.,  3209 
Humboldt  St,  Los  Angeles  31,  Calif. 


Centralab  Div.,  of  Globe  Union,  Inc.,  900 
E.  Keefe  Ave.,  Milwaukee,  Wise. 

Clare  &  Co.,  C.  P.,  4719  Sunnyside  Ave., 
Chicago  30,  Ill. 

Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St,  Meriden,  Conn. 

Cook  Electric  Co.,  2700  Southport  Ave., 
Chicago,  Ill. 

Cutler-Hammer  Inc.,  315  North  12th  St, 
Milwaukee  1,  Wise. 

Electronic  Control  Corp.,  1573  E.  Forest 
St,  Detroit,  Mich. 

Electronic  Products  Mfg.  Co.,  7300  Huron 
River  Drive,  Dexter,  Mich. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Electric  Co.,  Schenectady,  N.  Y. 

Gits  Molding  Corp.,  4600  Huron  St,  Chi¬ 
cago,  Ill. 

Grayhill  Corp.,  1  N.  Pulaski  Rd.,  Chicago, 
Ill. 

Hart  Mfg.  Co.,  110  Bartholomew  Ave., 
Hartford  1,  Conn. 

Hetherington  &  Son,  Inc.,  Robert,  Sharon 
Hill,  Pa. 

Hubbell,  Inc.,  Harvey,  Bridgeport  2,  Conn. 

Insuline  Corp.  of  America,  36-02  35t]| 
Ave.,  Long  Island  City,  N.  Y. 

J.  F.  D.  Mfg.  Co..  4111  Fort  Hamiltoa 
Parkway,  Brooklyn,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Kulka  Electric  Mfg.  Co.,  Inc.,  30  South 
St,  Mt.  Vernon,  N.  Y. 

Leece-Neville  Co.,  5363  Hamilton  Ave., 
Cleveland  14,  Ohio 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St,  Indianapolis  6,  Ind. 

Metallic  Arts  Co.,  243  Broadway,  Cam¬ 
bridge,  Mass. 

Micro  Switch  Div.  of  First  Industrial 
Corp.,  7  Spring  St,  Freeport,  Ill. 

Minneapolis-Honeywell  Regulator  Co., 
2753  Fourth  Ave.,  S.  Minneapolis, 

Monitor  Controller  Co.,  61  S.  Gay  St, 
Baltimore  2,  Md. 

Mossman,  Inc.,  Donald  P.,  612  N.  Michi¬ 
gan  Ave.,  Chicago  11,  Ill. 

Mu-Switch  Corp.,  Canton  31,  Mass. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill.  . 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 
cago  10,  Ill.  ^ 

Pass  &  Seymour,  Inc.,  Solvay  Station, 
Syracuse,  N.  Y. 

Philmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

R.B.M.  Mfg.  Co.,  Div.  of  Essex  Wire  Corp., 
Logansport,  Ind. 

Remler  Co.,  Ltd.,  2101  Bryant  St,  San 
Francisco  10,  Calif.  , 

Shure  Brothers,  225  W.  Huron  St,  Chi¬ 
cago,  Ill.  - 

Signal  Engineering  &  Mfg.  Co.,  164  West 
14th  Street,  New  York,  N.  Y. 

Soreng  Mfg.  Corp.,  1901  Clybourn  Ave., 
(ilhlcago  14,  Ill. 

Stackpole  Carbon  Co.,  St  Marys,  Pa, 

Ucinite  Co.,  459  Watertown  St,  Newton- 
vllle,  Mass. 

Unlted-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge  42,  Mass.  ^  , 

Utah  Radio  Products  Co.,  820  Orleans 
St,  Chicago,  Ill. 

Ward  Leonard  Electric  Co.,  31  South  St., 
Mount  Vernon,  N.  Y. 

Warrick,  Chas.  F.,  16251  Hamilton  Ave., 
Detroit  3,  Mich. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa.  .  ... 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 


Tape. 


CELLULOSE  and  PLASTIC  TAPE 

Acadia  Synthetic  Products  Div.,  Westero 
Felt  Works,  4035  Ogden  Ave.,  Chi¬ 
cago  23,  Ill. 

Artierlcan  Phenolic  Corp.,  1830  S.  54th 
Ave.,  Chicago  50,  Ill.  _  _ 

Bakelite  Corp.,  30  East  42nd  St,  New 
York  17.  N.  Y. 

Dobeckmun  Co.,  3300  Monroe  Ave.,  Cleve¬ 
land,  Ohio  ^ 

Du  Pont  de  Nemours  &  Co.,  Inc.,  E.  t, 
Wilmington  98,  DeL 
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ELECTRONIC  and  ALLIED  PRODUCTS 


Extruded  Plastics.  Inc.,  Norwalk,  Conn. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St.,  Chicago  6,  111. 

Industrial  Synthetics  Corp.,  60  Woolsey 
St.,  Irvington,  N.  J. 

Industrial  Tape  Corp.,  New  Brunswick, 
N.  J. 

In.sul.ition  Manufacturers  Corp.,  565  W. 
AVashington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10  Ar- 
gyle  Terrace,  Irvington  11,  N.  J. 

Linton  &  Bfo.,  Horace,  3081  Ruth  St., 
Pliiladelphia,  Pa. 

Miles  Heprriducer  Co.,  Inc.,  812  Broadway, 
New  A'ork,  N.  Y. 

Minnesota  Mining  &  Mfg.  Co.,  900  Fau¬ 
quier  Ave.,  St.  Paul,  Minn. 

Mitcliell-Rand  Insulation  Co.,  Inc.,  51 
Murray  St.,  New  York  7,  N.  Y. 

National  A’arnishcd  Products  Corp.,  211 
Woodland  Ave.,  AVoodbridge,  N.  J. 

Plax  Corp.,  133  AValnut  St.,  Hartford  5, 
(ionn. 

Respro,  Inc.,  AA'^ellington  Ave.,  Cranston, 
It.  I. 

Travel-  Corp.,  358  AA'".  Ontario  St.,  Chicago 
10,  111. 

AAVstingheuse  Electric  Corp.,  East  Pitts- 
l>ur"h.  Pa. 

Wright  &  Sons  Co.,  Win.  E.,  West  AVar- 
ren.  Mass. 

COTTON  or  SILK  TAPE 

Anchor  AV'ebbing  Co.,  1005  Main  St.,  Paw¬ 
tucket,  R.  I. 

Carolina  Narrow  Fabric  Co.,  1036  N. 
Chestnut  St..  AA’inston-Salem,  N.  C. 

Electro-Technical  Products,  Inc.,  Nutlcy 
10,  N.  .1. 

Elizabeth  Webbing  Mills,  Pawtucket,  R.  I. 

General  Electric  Co.,  Bridgeport,  Conn. 

Goldmark  AA^ire  Co.,  James,  116  West  St., 
New  A'ork  7,  N.  Y. 

Hope  AV'ebbing  Co.,  Providence,  R.  I. 

Insulation  Manufacturers  Corp.,  565  W. 
AVashington  Blvd.,  Chicago  6,  Ill. 

Linton  &  B’-o.,  Horace,  3081  Ruth  St., 
Philadelphia,  Pa. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St., 
New  A'ork,  N.  Y. 

Mitehell-Ra'nd  Insulation  Co.,  Inc.,  51 
Murray  St.,  New  York  7,  N.  Y. 

National  Varnished  Products  Corp.,  211 
Randolph  Ave.,  WiKidbridge,  N.  J. 

Priscilla  Braid  Co.,  1461  High  St.,  Cen¬ 
tral  Falls,  R.  I. 

SldelKitham,  Inc.,  John,  4317  Grlscom  St., 
Pliiladelphia,  Pa. 

Sullivan  &  Sons  Mfg.  Co.,  J.,  2224  N. 
Ninth  St.,  Philadelphia  33,  Pa. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burg,  Pa. 

Wright  &  Sons  Co.,  Wm.  E.,  West  War¬ 
ren,  Mass. 

VARNISHED  TAPE 

B.&C.  Insulation  Products,  Inc.,  261  Fifth 
Ave.,  New  York  16,  N.  Y. 

Electro-Technical  Products,  Inc.,  Nutley 
10,  N.  J. 

Endurette  Corp.  of  America,  Cliffwood, 
N.  J 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Goldmark  AVire  Co.,  James,  116  West  St., 
New  York  7,  N.  Y. 

Insulation  Manufacturers  Corp.,  565  W. 
AV'ashington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10  Ar- 
gyle  Terrace.  Irvington  11,  N.  J. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St., 
New  York,  N.  A'. 

Mltchell-Rand  Insulation  Co.  Inc.,  51  Mur¬ 
ray  St.,  New  York  7,  N.  Y. 

National  Varnished  Products  Corp.,  211 
Randolph  Ave..  Woodbridge,  N.  J. 

New  Jersey  Wood  Finishing  Co.,  Inc., 
Electrical  Insulation  Dept.,  Wood- 
bridge,  N.  J. 

Standard  Insulation  Co.,  74  Paterson  Ave., 
East  Rutherford,  N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

TAPES.  TELEGRAPH 

Foote  Pierson  &  Co.,  Inc.,  75  Hudson  St., 
Newark  4,  N.  J. 

Paper  Manufacturers  Co.,  Philadelphia  18, 
Pa. 


Television  Mirrors. 

see  Mirrors 


Television  Receivers. 

see  Receivers 


T elevision  T ransmitters 

see  Transmitters 


Terminal  Plugs. 

see  Plugs 


Terminal  Strips. 

see  Posts,  Binding 


Terminals  and  Lugs _ _ 

see  Lugs 

Test  Equipment  for  Tube 
Mfrs. 

see  Tube  .Manufacturers,  Test  Equip. 


T  esters _ 

BATTERY  TESTERS 

Burton-Rogers  Co.,  857  Boylston  St.,  Bos¬ 
ton  16,  Mass. 

Chaslyn  Co.,  1952  Irving  Park  Rd.,  Chi¬ 
cago  13,  Ill. 

Eagle  Electric  Mfg.  Co.,  Inc.,  23-10  Bridge 
Plaza  S.,  Long  Island  City,  N.  Y. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19,  N.  Y. 

Franklin  Transformer,  65-22nd  Ave.  N. 
E.,  Minneapolis  13,  Minn. 

General  Electric  Co.,  Bridgeport,  Conn. 

Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

McCoipin-Christie  Corp.,  Ltd.,  4922  S. 
Figueroa  St.,  Los  Angeles  37,  Calif. 

Philco  Corp.,  Tioga  &  C  Sts.,  Philadelphia, 
34,  Pa. 

Precison  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  L.  I.,  N.  Y. 

Radio  City  Products  Co.,  127  West  26th 
St.,  New  York,  N.  Y. 

Radio  Design  Co.,  1353  Sterling  Place, 
Brooklyn,  N.  Y. 

Sanborn  Co.,  39  Osborne  St.,  Cambridge 
39 

Simpson  Electric  Co.,  5218  W.  Kinzie  St., 
Chicago  44,  Ill. 

Sterling  Mfg.  Co.,  9205  Detroit  Ave., 
Cleveland,  Ohio 

Sun  Mfg.  Co.,  6323  Avondale  Ave.,  Chi¬ 
cago,  Ill. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

Willard  Storage  Battery  Co.,  246  East 
131st  Street,  Cleveland  1,  Ohio 

York  Wire  &  Cable  Div.,  General  Elec¬ 
tric  Co.,  Bridgeport,  Conn. 

CAPACITOR  TESTERS 

Aerovox  Corp.,  740  Belleville  Ave.,  New 
Bedford,  Mass. 

Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  Ill. 

Communication  Measurements  Laboratory, 
120  Greenwich  St.,  New  York,  N.  Y. 

Connecticut  Telephone  &  Electric  Div.  of 
Great  American  Industries,  Inc.,  70 
Brittania  St.,  Meriden,  Conn. 

Cornell-Dubilier  Electric  Corp.,  1000  Ham¬ 
ilton  Blvd.,  South  Plainfield,  N.  J. 

Deutschmann  Corp.,  Tobe,  Canton,  Mass. 

Eastern  Electronics  Corp.,  41  Chestnut  SL, 
New  Haven,  Conn. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave..  Cleveland  5,  Ohio 

Espey  Mfg.  Co..  Inc.,  33  West  46th  St., 
New  York  19,  N.  A'. 


Federal  Instrument  Co.,  3931-47th  Ave., 
i..ong  island  City  4,  N.  A. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge.  Mass. 

Goodall  Electric  Mfg.  Co.,  320  N.  Sprues 
St.,  Ogallala,  Nebr. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City  5,  N.  J. 

Jackson  Electrical  Instrument  Co.,  16-18 
S.  Patterson  Blvd.,  Dayton  1,  Ohio 

Knickerbocker  Development  Corp.,  116  Lit¬ 
tle  St.,  Belleville  9,  N.  J. 

Music  Master  Mfg.  Co.,  542  S.  Dearborn 
St.,  Chicago  5,  Ill. 

Philco  Corp.,  Tioga  &  C  Sts.,  Philadelphia, 
34,  Pa. 

Radio  City  Products  Co.,  127  West  26th 
St.,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Design  Co.,  .1353  Sterling  Place, 
Brooklyn,  N.  Y. 

Richardson-Alien  Corp.,  15  West  20th  SL, 
New  York  11,  N.  Y. 

Simpson  Electric  Co.,  5218  W.  Kinzie  SL, 
Chicago  44,  Ill. 

Solar  Mfg.  Corp.,  285  Madison  Ave.,  New 
York  17.  N.  Y. 

Sprague  Electric  Co.,  North  Adams,  Mass. 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

AVeston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

ELECTRICAL  METER  TESTERS 

Aerolux  L!ght  Corp.,  653-llth  Ave.,  New 
York  19,  N.  Y. 

Biddle  Co.,  .Tames  G.,  1213  Arch  SL, 

Philadelphia,  Pa. 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  T. 

Communication  Mea.su rements  l^aborabtry, 
120  Greenwich  St.,  New  York,  N.  T. 

Eagle  Electric  Mfg.  Co.,  Inc.,  23-10  Bridge 
I’laza  S..  Long  Island  City,  N.  A'. 

Eastern  Specialty  Co.,  3019  N.  Eighth  SL, 
Philadelphia  40,  Pa. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Naugatuck,  Conn. 

Marion  Electrical  Instrument  Co.,  Man¬ 
chester,  N.  H. 

McFarlin  Co.,  29  W.  Marion  Ave.,  Youngs¬ 
town,  Ohio 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

States  Co.,  19  New  Park  Ave.,  Hartford 
6,  Conn. 

Superior  Instruments  Co.,  227  Fulton  SL, 
New  York  7,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burg,  Pa. 

AVeston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

INSULATION  TESTERS 

Acme  Electric  &  Mfg.  Co.,  31  Water  SL, 
Cuba,  New  York 

American  Transformer  Co.,  178  Emmet 
St.,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Associated  Research,  Inc.,  231  S.  Green 
SL,  Chicago  7,  Ill. 

Biddle  Co.,  James  G.,  1213  Arch  St.,  Phil¬ 
adelphia,  Pa. 

Communication  Measurements  Laboratory, 
120  Greenwich  SL,  New  York,  N.  Y. 

Electric  Service  Mfg.  Co.,  17th  &  Cambria 
Sts.,  Philadelphia  32,  Pa. 

Federal  Instrument  Co.,  3931-47th  Ave., 
Long  Island  City  4,  N.  Y. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

General  Electric  Co.,  Schenectady  6,  N.  T. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

H-W  Mfg.  Co.,  3124  Larga  Ave.,  Los  An- 
Cflil  I  f 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Holtzer  Cabot,  Signal  Division,  400  Stuart 
St.,  Boston  17,  Mass. 

Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  HI. 
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Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City  5,  N.  J. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N,  Y. 

Knickerbocker  Development  Corp.,  116  Lit¬ 
tle  St.  Belleville  9,  N.  J. 

Leeds  &  Northrop  Co.,  4970  Stenton  Ave., 
Philadelphia  44,  Pa. 

Meerard  Corp.,  1601  S.  Burlington  St,  Los 
Angeles  6,  Calif. 

Miller  Co.,  B.  F.,  Trenton,  N.  J. 

Radio  City  Products  Co.,  127  West  26th 
St,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  J. 

Radio  Frequency  Laboratories,  Inc.,  Boon- 
ton,  N.  J. 

Richardson-Allen  Corp.,  15  West  20th  St, 
New  York  11,  N.  Y. 

Rubicon  Co.,  3751  Ridge  Ave.,  Philadel¬ 
phia,  Pa. 

Springfield  Sound  Co.,  Electronics  Divi¬ 
sion,  12  Cass  St,  Springfield,  Mass. 

Sticht  Co.,  Inc.,  Herman  H.,  27  Park 
Place,  New  York  7,  N.  Y. 

Superior  Instruments  Co.,  227  Fulton  St, 
New  York  7,  N.  Y. 

Tech  Laboratories,  7  Lincoln  St,  Jersey 
City,  N.  J. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 

U.  S.  Television  Manufacturing  Corp.,  106 
Seventh  Ave.,  New  York  11,  N.  Y. 

United  Transformer  Corp.,  150  Varick  St, 
New  York  13,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

Winslow  Co.,  9  Liberty  St.,  Newark  5, 
N.  J. 

SPRING  TESTERS 

Skyway  Precision  Tool  Co.,  3217  Casistas 
Ave.,  Los  Angeles  26,  Calif. 

TUBE  TESTERS 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St* 
St  Louis  3,  Mo. 

Clough-Brengle  Co.,  5501  N.  Broadway, 
Chicago  22,  Ill. 

Dayco  Radio  Corp.,  915  Valley  St,  Day- 
ton  4,  Ohio 

Dayton  Acme  Co.,  930  York  St,  Cincin¬ 
nati,  Ohio 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St, 
New  York  19,  N.  Y. 

General  Communication  Co.,  530  Common¬ 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Grenby  Mfg.  Co.,  Plainvllle,  Conn. 

Hearing  Aid  Labs.,  1404  Franklin  St., 
Michigan  City,  Ind. 

Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Jackson  Electrical  Instrument  Co.,  16-18 
S.  Patterson  Blvd.,  Dayton  1,  Ohio 

Pacific  Electronics,  Sprague  at  Jefferson 
St,  Spokane,  Wash. 

Philco  Corp.,  Tioga  &  C  Sts.,  Philadelphia 
34,  Pa. 

Precision  Apparatus  Co.,  92-27  Horace 
Harding  Blvd.,  Elmhurst,  N.  Y. 

Radio  City  Products  Co.,  127  W,  26th  St, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radiotechnic  Laboratory,  1328  Sherman 
Ave.,  Evanston,  Ill. 

Readrite  Meter  Works,  College  Ave., 
B'uffton,  Ohio 

Simpson  Electric  Co.,  5218  W.  Kinzie  St, 
Chicago,  Ill. 

Standard  Instruments  Corp.,  568  Prospect 
Ave.,  New  York  55,  N.  Y. 

Superior  Instruments  Co.,  227  Pulton  St, 
New  York  7,  N.  Y. 

Supreme  Instruments  Corp.,  Greenwood, 
Miss. 

Technical  Apparatus  Co.,  1171  Tremont 
St,  Boston  20,  Mass. 

Technical  Devices  Corp.,  Beaufort  &  Eagle 
Rock  Aves.,  Roseland,  N.  J. 

Triplett  Electrical  Instrument  Co.,  286 
Harmon  Rd.,  Bluffton,  Ohio 

Weston  Electrical  Instrument  Corp.,  614 
Frelinghuysen  Ave.,  Newark  5,  N.  J. 

VIBRATION  TESTERS 

All  American  Tool  &  Mfg.  Co.,  1014  W. 
Fullerton  St,  Chicago  14,  Ill. 


Commercial  Research  Labs.,  Inc,,  20  Bart¬ 
lett  Ave.,  Detroit  3,  Mich. 

General  Electric  Co.,  Schenectady  5,  N,  Y, 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

L.  A.  B.  Corp.,  Summit,  N.  J. 

MB  Manufacturing  Co.,  1060  State  St, 
New  Haven,  Conn. 

Offner  Electronics,  Inc.,  6320  N.  Kedzie 
Ave.,  Chcago  25,  Ill. 

Scientific  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Technical  Products  Co.,  158  Madison  Ave. 
at  Third  St,  Memphis,  Tenn. 

Waugh  Labs.,  Dlv.  of  Waugh  Equipment 
Co.,  420  Lexington  Ave.,  New  York 
17,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Westinghouse  Electric  Corp.,  Industrial  & 
X-Ray  Divs.,  Baltimore  3,  Md. 

Wyse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 

VOLTAGE  TESTERS 

Aerolux  Light  Corp.,  653  Eleventh  Ave., 
New  York  19,  N.  Y. 

American  Transformer  Co.,  178  Emmet 
St.,  Newark,  N.  .1. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Associated  Research.  Inc.,  231  S.  Green 
St,  Chicago  7,  Ill. 

Electrical  Facilities,  Inc.,  4224  Holden  St, 
Oakland  8.  Calif. 

Electro  Products  Laboratories,  549  West 
Randolnh  St.,  Chicago.  Ill. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

Espey  Mfg.  Co.,  Inc.,  33  West  46th  St., 
New  York  19.  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hlcknk  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Ideal  Commutator  Dresser  Co.,  1291  Park 
Ave.,  Sycamore,  Ill. 

Industrial  Instruments,  Inc.,  156  Culver 
Ave.,  Jersey  City  5,  N.  .1. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
Little  St..  Belleville  9,  N.  J. 

Ijepel  High  Frequency  Laboratories,  39 
West  60th  Street,  New  York,  N.  Y. 

Miller  Co.,  B.  F.,  Trenton,  N.  J. 

Northern  Laboratories.  Ltd. .3-01  27th 
Ave.,  Long  Island  City,  N.  Y. 

Precision  Apparatus  Co.,  92-27  Horace 
Harding  BP’d.,  Elmhurst,  N.  Y. 

Radio  City  Products  Co.,  127  West  26th 
St..  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Dlv., 
Camden,  N.  .1. 

Raytheon  Mfg.  Co.,  Waltham,  Mass. 

Roller-Smith,  Bethlehem.  Pa. 

S-W  Inductor  Co.,  1056  N.  Wood  St.,  Chi¬ 
cago,  Ill. 

Scientific  Electric  Div.  of  “S”  Corrugated 
Ouenched  Gap  Co.,  Ill  Monroe  St., 
Garfield.  N.  J. 

Sprinefield  Sound  Co..  Electronics  Div.,  12 
Cass  St..  Snringfield,  Mass. 

States  Co.,  19  New  Park  Ave.,  Hartford 
6,  Conn. 

Takk  Corporation,  Newark,  Ohio 

Technical  Apparatus  Co.,  1171  Tremont 
St.,  Boston  20,  Mass. 

Westinghou.se  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Thermocouple  Meters 

see  Meters 


Thermocouples _ 

VACUUM  THERMOCOUPLES 

Aerolux  Light  Corp.,  653-llth  Ave.,  New 
York  19,  N.  Y. 

American  Thermo-Electric  Co.,  67  East 
8th  St.,  New  York  3,  N.  Y. 

Avia  Products  Co.,  7266  Beverly  Blvd., 
Los  Angeles  36,  Calif. 

Cambridge  Instrument  Co.,  3732  Grand 
Central  Terminal,  New  York  17,  N.  Y. 
Engelhard,  Inc.,  Charles,  233  N.  J.  R.  R. 
Ave.,  Newark,  N.  J. 

Eppley  Laboratory,  Inc.,  Newport,  R.  I. 
Fenwal,  Inc.,  Ashland,  Mass. 

Field  Electric  Instrument  Co.,  109  East 
184th  St.,  New  York  53,  N.  Y. 
Fredericks  Co.,  Geo.  E.,  Bethayres,  Pa. 
General  Electric  Co.,  Schenectady  5,  N.  Y. 


Hickok  Electrical  Instrument  Co.,  10514 
Dupont  Ave.,  Cleveland,  Ohio 

Illinois  Testing  Laboratories,  Inc.,  420  N. 
LaSalle  St.,  Chicago,  Ill. 

Jennings  Radio  Mfg.  Co.,  1098  E.  Wil¬ 
liam  St.,  San  Jose  12,  Calif. 

National  Research  Corp.,  Vacuum  Engrj. 
Div.,  Boston  15,  Mass. 

Rawson  Electrical  Instrument  Co.,  Inc., 
110  Potter  St.,  Cambridge  42,  Mass. 

Sensitive  Research  Instrument  Co.,  9  Elm 
Ave.,  Mt.  Vernon,  N.  Y. 

Sundt  Engineering  Co.,  4757^  Ravenswood 
Ave.,  Chicago,  Ill. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Universal  X-Ray  Products  Inc.,  1800 
North  Francisco  Ave.,  Chicago  47,  HL 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wheelco  Instruments  Corp.,  847  W.  Har¬ 
rison  St.,  Chicago  7,  Ill. 

Winslow  Co.,  9  Liberty  St.,  Newark  5, 
N.  J. 

Xervac  Instrument  Co.,  101  Vine  St, 
Hartford  5,  Conn. 
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Timers. 


AUTOMATIC  CYCLE  TIMERS 


American  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette 
St.,  New  York  13,  N.  Y. 

Auth  Electrical  Specialty  Co.,  Inc.,  422 
East  53rd  St.,  New  York  22,  N.  Y. 
Automatic  Temperature  Control  Co.,  34  E. 

Logan  St.,  Philadelphia  44,  Pa. 
Barber-Colman  Co.,  Rockford,  Ill. 

Bristol  Co.,  Waterbury  91,  Conn. 
Cole-Hersee  Co.,  54  Old  Colony  Ave.,  Bos¬ 
ton  27,  Mass. 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 
Cutler-Hammer,  Inc.,  315  North  12tli 
Street  Milwaukee  1,  Wise. 

Cyclotron  Specialties  Co.,  Moraga,  Calif. 
Eagle  Signal  Corp.,  Moline,  Ill. 

Electric  Switch  Corp.,  14th  at  Union  St., 
Columbus,  Ind. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

Foxboro  Co.,  Foxboro,  Mas.s. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
Gorrell  &  Gorrell,  40  Littlefield  Rd.,  New¬ 
ton  Centre,  Mass. 

Haydon  Manufacturing  Co.,  Inc.,  Forest- 
ville.  Conn. 

Holtzer-Cabot  Signal  Division,  400  Stuart 
St.,  Boston  17,  Mas.s. 

Industrial  Timer  Corp.,  117  Edison  PI., 
5  J  * 

■  Luers,  J.  Milton,  12  Pine  St.,  Mt.  Clemens, 
Michigan 

Lumenlte  Electric  Co.,  407  S.  Dearborn 
St.,  Chicago,  Ill. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St.,  Indianapolis  6,  Ind. 

North  Electric  Mfg.  Co.,  501  S.  Market 
St.,  Galion,  Ohio 

Paragon  Electric  Co.,  37  W,  Van  Buren 
St.,  Chicago  5,  Ill. 

Philharmonic  Radio  Corp.,  628  E.  72nd 
St.,  New  York  21,  N.  Y. 
Photoswitch,  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Portable  Products  Corp.,  C.  J.  Tagliabue 
Div.,  550  Park  Ave.,  Brooklyn  5,  N.  Y. 
Potter  Instrument  Co.,  136-56  Rooswelt 
Ave.,  Flushing,  Long  Island,  N.  Y, 
Reynolds  Electric  Co.,  2650  W.  Congress 
St,  Chicago  12,  Ill. 

Richardson-Allen  Corp.,  15  W.  20th  St, 
New  York  11,  N.  Y.  ^ 

Rowe  Radio  Research  Laboratory  Co-. 

2422  N.  Pulaski  Rd.,  Chicago  39,  Ill- 
Sangamo  Electric  Co.,  Springfield,  Ill. 
Standard  Electric  Time  Co.,  89  Logan  St, 
Springfield,  Mass. 

Stoelting  Co.,  C.  H.,  424  N.  Homan  Ave., 
Chicago,  Ill. 

Stromberg  Time  Corp.,  109  Lafayette  St, 
New  York,  N.  Y.  ~ 

Struthers-Dunn,  Inc.,  1321  Arch  St,  Phila¬ 
delphia  7,  Pa.  „  ,  , 

Teleoptic  Co.,  1241  Mound  Ave.,  Racine, 

Thompson  Clock  Co.,  H.  C.,  38  Federal  St, 
Bristol,  Conn.  „  _ 

Tork  Clock  Co.,  1  Grove  St.,  Mt  Vernon, 
N.  Y. 

Wallace  &  Tlernan  Products,  Inc.,  Belle¬ 
ville,  N.  J. 


Cor 
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Walser  Automatic  Timer  Co.,  420  Lex¬ 
ington  Ave.,  New  York,  N.  Y. 
Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Womer  Electronic  Devices,  609  West 
Lake  St.,  Chicago  6,  Ill. 

Zenith  Electric  Co.,  152  W.  Walton  St., 
Chicago,  Ill. 

AUTOMATIC  INTERVAL  TIMERS 

Allen-Bradley  Co.,  136  W.  Greenfield  Ave., 
Milwaukee  2,  Wise. 

Allied  Control  Co.,  Inc.,  2  East  End  Ave., 
New  York  10,  N.  Y. 

American  Time  Products,  Inc.,  580  Fifth 
Ave.,  New  York  19,  N.  Y. 

Ansonla  Clock  Co.,  Inc.,  103  Lafayette 
St.,  New  York  13,  N.  Y. 

Automatic  Electric  Mfg.  Co.,  10  State  St., 
Mankato,  Minn. 

Automatic  Temperature  Control  Co.,  34  E. 

Logan  St.,  Philadelphia  44,  Pa. 

Bacon  Electric  Timer  Corp.,  4513  Brook¬ 
lyn  Ave.,  Cleveland  9,  Ohio 
Bristol  Co.,  Waterbury  91,  Conn. 

Brush  Development  Co.,  3405  Perkins 
Ave.,  Cleveland  14,  Ohio 
Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

Cyclotron  Specialties  Co.,  Moraga,  Calif. 
Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 
Eagle  Signal  Corp.,  Moline,  Ill. 

Eastman  Kodak  Co.,  Rochester  4,  N.  Y, 
Edi.son,  Inc.,  Thomas  A.,  Instrument  Div., 
51  Lakeside  Ave.,  West  Orange,  N,  J, 
Electric  Controller  &  Mfg.  Co.,  2694  East 
79th  St.,  Cleveland,  Ohio 
Electric  Switch  Corp.,  14th  at  Union  St, 
Columbus,  Ind. 

Electronic  Control  Corp.,  1573  E.  Forest 
St.,  Detroit,  Mich. 

Electronic  Measurements  Co.,  Red  Bank, 
N.  J. 

Electronic  Sound  Engineering  Co.,  109  N. 

Dearborn  St.,  Chicago  2,  Ill. 
Engineering  Laboratories,  Inc.,  602  East 
Fourth  St.,  Tulsa  3,  Okla 
Gaertner  Scientific  Corp.,  1201  Wrlght- 
wood  Ave.,  Chicago,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 
General  Electric  X-Ray  Corp.,  2012  Jack- 
son  Blvd.,  Chicago,  Ill. 

Gilbert  Clock  Co.,  Wm.  M.,  Winsted,  Conn. 
Gorrell  &  Gorrell,  40  Littlefield  Rd.,  New¬ 
ton  Centre,  Mass. 

Guardian  Electric  Mfg.  Co.,  1400  Washing¬ 
ton  Blvd.,  Chicago  7,  Ill. 

Haydon  Manufacturing  Co.,  Inc.,  Forest- 
vllle.  Conn. 

Holtzer-Cabot  Signal  Division,  400  Stuart 
St.,  Boston  17,  Mass. 

Industrial  Engineering  Corp.,  Rea  Build¬ 
ing,  Terre  Haute,  Ind. 

Industrial  Timer  Corp.,  117  Edison  PI., 
Newark  5,  N.  J. 

Lektra  Laboratories,  Inc.,^  30  E.  Tenth 
St.,  New  York,  N.  Y. 

Luers,  J.  Milton,  12  Pine  St.,  Mt.  Clemens, 
Michigan 

Lumenite  Electric  Co.,  407  S.  Dearborn 
St.,  Chicago,  Ill. 

Lux  Clock  Manufacturing  Co.,  Waterbury, 
Conn. 

Mallory  &  Co.  Inc.,  P.  R.,  3029  E.  Wash- 
ington  St.,  Indianapolis  6,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

Mlnneapolls-Honeywell  Regulator  Co., 
2753  Fourth  Ave.  S.,  Minneapolis, 
Minn. 

National  Electric  Mfg.  Co.,  103  E.  Ferry 
St,  Berrien  Springs,  Michigan 
Northwestern  Clock  Co.,  514-15  Brown 
Bldg.,  Omaha,  Neb. 

Paragon  Electric  Co.,  37  W.  Van  Buren 
St,  Chicago  5,  Ill. 

Philharmonic  Radio  Corp.,  528  E.  72nd 
St.,  New  York  21,  N.  Y. 

Photo.switch,  Inc.,  77  Broadway,  Cam- 
bridge  42,  Mass. 

Photovolt  Corp.,  95  Madison  .Ave.,  New 
York  16,  N.  Y. 

Potter  Instrument  Co.,  136-56  Roosevelt 
Ave.,  Flushing,  Long  Island,  N.  Y. 
Kawson  Electrical  Instrument  Co.,  Inc., 
II  Potter  St,  Cambridge  42,  Mass. 
Kellance  Automatic  Lighting  Co.,  1920 
Mead  St.,  Racine,  Wise. 

Keyimlds  Electric  Co.,  2650  W.  Congress 
St,  Chicago  12,  Ill. 

Klchardson- Allen  Corp..  15  W.  20th  St, 
New  York  11,  N.  Y. 

Rieber,  Inc.,  Frank  11916  W.  Pico  Blvd., 
Los  Angeles  34,  Calif. 

Kowe  Radio  Research  Laboratory,  2422  N. 

Pulaski  Rd.,  Chicago  29,  Ill. 
oangamo  Electric  Co.,  Springfield,  Ill. 


Schaar  &  Co.,  764  W.  Lexington  SL,  Chi¬ 
cago  7,  Ill. 

Seth  Thomas  Clock,  Div.  of  General  Time 
Instrument  Corp.,  Thomaston,  Conn. 

Signal  Engineering  &  Manufacturing  Co., 
154  W.  14th  St.  New  York,  N,  Y. 

Sorenson  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Springfield  Sound  Co.,  Electronics  Div.,  12 
Cass  St.,  Springfield,  Mass. 

Standard  Electric  Time  Co.,  89  Logan  St. 
Springfield,  Mass. 

Stoelting  Co.,  C.  H.,  424  N.  Homan  Ave., 
Chicago,  Ill. 

Stromberg  Time  Corp.,  109  Lafayette  SL, 
New  York,  N.  Y. 

Struthers-Dunn,  Inc.,  1321  Arch  SL,  Phi¬ 
ladelphia  7,  Pa. 

Technical  Products  Co.,  158  Madison  Ave., 
at  Third  SL,  Memphis,  Tenn. 

Teleoptic  Co.,  1241  Mound  Ave.,  Racine, 
Wise. 

Thompson  Clock  Co.,  H.  C.,  38  Federal 
St,  Bristol,  Conn. 

Tork  Clock  Co.,  1  Grove  St,  Mt.  Vernon, 
N.  Y. 

Union  Switch  &  Signal  Co.,  Swissvale,  Pa. 

United  Cinephone  Corp.,  65  New  Litchfield 
St,  Torrington,  Conn. 

Wallace  &  Tiernan  Products,  Inc.,  Belle¬ 
ville,  N.  J. 

Walser  Automatic  Timer  Co.,  420  Lex¬ 
ington  Ave.,  New  York,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Zenith  Electric  Co.,  152  W.  Walton  SL, 
Chicago,  Ill. 

AUTOMATIC  RESET  TIMERS 

American  Type  Founders,  11  West  42nd 
St.,  New  York,  N.  Y. 

Ansonia  Clock  Co.,  Inc.,  103  Lafayette  SL, 
New  York  13,  N.  Y. 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  SL, 
St.  Louis  3,  Mo. 

Automatic  Electric  Mfg.  Co.,  10  State  SL, 
Mankato,  Minn. 

Automatic  Temperature  Control  Co.,  34  E. 
Logan  St.,  Philadelphia  44,  Pa. 

Bristol  Co.,  Waterbury  91,  Conn. 

Cramer  Co.,  R.  W.,  Centerbrook,  Conn. 

Eagle  Signal  Corp.,  Moline,  Ill. 

General  Control  Co.,  1200  Soldiers  Field 
Rd.,  Boston  34,  Mass. 

Gorrell  &  Gorrell,  40  Littlefield  Rd.,  New¬ 
ton  Centre,  Mass. 

Haydon  Manufacturing  Co.,  Inc.,  Forest- 
ville.  Conn. 

Holtzer-Cabot  Signal  Div.,  400  Stuart  SL, 
Boston  17,  Mass. 

Industrial  Timer  Corp.,  117  Edison  PL, 
Newark  5,  N.  J. 

Luers,  J.  Milton,  12  Pine  SL,  ML  Clemens, 
Michigan 

Lumenite  Electric  Co.,  407  S.  Dearborn 
SL,  Chicago,  Ill. 

Lux  Clock  Manufacturing  Co.,  Waterbury, 
Conn. 

Megard  Corp.,  1601  S.  Burlington  St.,  Los 
Angeles  6,  Calif. 

National  Electric  Mfg.  Co.,  103  E.  Ferry 
SL,  Berrien  Springs,  Michigan 

Paragon  Electric  Co.,  37  W.  Van  Buren 
SL,  Chicago  5,  Ill. 

Partlow  Corp.,  2  Campion  Rd.,  New  Hart¬ 
ford,  N.  Y. 

Photoswitch,  Inc.,  77  Broadway,  Cam¬ 
bridge  42,  Mass. 

Photovolt  Corp.,  95  Madison  Ave.,  New 
York  16,  N.  Y. 

Portable  Products  Corp.,  C.  J.,  Tagliabue 
Div.,  550  Park  Ave.,  Brooklyn  5,  N.  Y. 

Potter  Instrument  Co.,  136-56  Roosevelt 
Ave.,  Flushing,  Long  Island,  N.  Y. 

Reliance  Automatic  Lighting  Co.,  1920 
Mead  SL,  Racine,  Wise. 

Richardson-Alien  Corp.,  15  W,  20th  St., 
New  York  11,  N.  Y. 

Sangamo  Electric  Co.,  Springfield,  Ill. 

Schaar  &  Co.,  754  W.  Lexington  SL,  Chi¬ 
cago  7,  Ill. 

Self  Winding  Clock  Co.,  205  Willoughby 
Avenue,  Brooklyn  5,  N.  Y. 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Standard  Electric  Time  Co.,  89  Logan  SL, 
Springfield,  Mass. 

Stoelting.  Co.  C.  H..  424  North  Homan 
Ave.,  Chicago,  Ill. 

Stromberg  Time  Corp.,  109  Lafayette  St., 
New  York,  N.  Y. 

Struthers-Dunn,  Inc.,  1321  Arch  St.,  Phil¬ 
adelphia  7,  Pa. 

Technical  Products  Co.,  158  Madi.son  Ave., 
at  Third  St.,  Memphis,  Tenn. 

Teleoptlc  Co.,  1241  Mound  Ave.,  Racine, 
Wise. 


Tork  Clock  Co.,  1  Grove  SL,  Mt.  Vemon. 
N.  Y. 

Ulanet  Co.,  George,  88  E.  Kinney  Su. 

5  J* 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burg,  Pa. 

Worner  Electronic  Devices,  609  West  Lak* 
SL,  Chicago  6,  Ill. 

Zenith  Electric  Co.,  152  W.  Walton  St.. 
Chicago,  Ill. 

PHOTO-ELECTRIC  TIMERS 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St. 
St.  Louis  3,  Mo. 

Cramer  Co.,  R.  W.,  Centerbrool^  Conn. 

Electronic  Measurements  Co.,  Red  Bank. 
N,  J. 

Electronic  Products  Co.,  19  North  Firm 
SL,  Geneva,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y 

Megard  Corp.,  1601  S.  Burlington  SL,  Los 
Angeles  6,  Calif. 

National  Electric  Mfg.  Co.,  103  E.  Ferry 
SL,  Berrien  Springs,  Mich. 

Potter  Instrument  Co.,  136-56  Roosevelt 
Ave.,  Flushing,  Long  Island,  N.  Y. 

Rlchardson-Allen  Corp.,  15  W.  20th  SL 
New  York  11,  N.  Y. 

Schaar  &  Co.,  754  W.  Lexington  SL,  Chi¬ 
cago  7,  Ill. 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford,  Conn. 

Standard  Electric  Time  Co.,  89  Logan  SL. 
Springfield,  Mass. 

Stoelting  Co.,  C.  H.,  424  North  Homan 
Ave.,  Chicago,  IlL 

Technical  Products  Co.,  158  Madison  Ave. 
at  Third  SL,  Memphis,  Tenn. 

United  Cinephone  Corp.,  65  New  Litch¬ 
field  St.,  Torrington,  Conn. 

Westinghouse  Electric  Corp.,  East  Pttte- 
burgh.  Pa. 

Worner  Electronic  Devices,  609  West  Lak* 
SL,  Chicago  6,  Ill. 

WELDING  TIMERS 

Clark  Controller  Co.,  1146  East  152nd  8l 
Cleveland,  Ohio 

Eisler  Engineering  Co.,  74.0  S.  13th  8l 
Newark  3,  N.  J. 

Electric  Controller  &  Mfg.  Co.,  2694  Sktst 
79th  St.,  Cleveland,  Ohio  . 

Electronic  Products  Co.,  19  N.  First  8L 
Geneva,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Glenn-Roberts  Co.,  3100  E.  Tenth  SL,  Uaa- 
land  1,  Calif. 

Pier  Equipment  Mfg.  Co.,  Benton  Harhor. 
Mich. 

Weltronlc  Co.,  3080  E.  Outer  Drive,  Dt- 
troit  17,  Mich. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 


Tools— - 

SCREWDRIVERS  ond  SMALL  INSULATED 
TOOLS 

Atlas  Tool  &  Designing  Co.,  Castor  &  Ken¬ 
sington  Aves.,  Philadelphia  24,  Pa 

Bonney  Forge  &  Tool  Works,  Allentown 
Pa. 

Bridgeport  Hardware  Mfg.  Corp.,  Iranis 
tan  Ave.,  Bridgeport,  Conn. 

Burndy  Engrg.  Co.,  Inc.,  107  Bruckner 
Blvd.,  New  York  64,  N.  Y. 

Detroit  Power  Screwdriver  Co.,  2801  W 
Fort  SL,  Detroit  16,  Mich.  (Magasin* 
Feed  Power  Screwdriver) 

Dumore  Co.,  14th  &  Racine  Sts.,  Racine 
Wise.  _ 

Eastern  Specialty  Co.,  3617-19  N 
Eighth  St.,  Philadelphia  40,  Pa 

Falrmount  Tool  &  Forge  Co.,  10611  Quincy 
Ave.,  Cleveland,  Ohio 

General  Cement  Mfg.  Co.,  919  Taylor 
Rockford,  Ill. 

Greenlee  Tool  Co.,  2136  Twelfth  SL,  Rock¬ 
ford,  Ill. 

Hy-Pro  Tool  Co.,  New  Bedford,  Masa 

Invincible  Tool  Co.,  611  Empire  Bldg. 
Pittsburgh  22,  Pa 

Linick  &  Co.,  Leslie  L.,  29  E.  Madison  BL 
Chicago,  Ill. 

O’Neil-Irwln  Mfg.  Co.,  316  Eighth  Ava 
S.  Minneapolis  15,  Minn. 

Park  Metalware  Co.,  28  Bank  SL,  Orchari 
Park,  N.  Y. 

Richmont,  Inc.,  215  W.  Seventh  SL.  Lo* 
Angeles  14,  Calif. 

Scherr,  George  D.,  128  Lafayette  SL,  New 
York,  N.  Y. 

Speedway  Mfg.  Co.,  1834  South  52nd  Ave.. 
Cicero  50,  Ill. 

Stanley  Works,  New  Britain,  Conn. 
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Stedman,  Robert  L.,  Oyster  Bay,  New 
Y  ork. 

Stevens  Walden,  Inc.,  459  Schrewsbury 
St.,  Worcester,  Mass. 

Tuck  Mfg.  Co.,  74  Ames  St.,  Brockton  64, 

Mu.ss. 

Utica  Drop  Forge  &  Tool  Corp.,  2415 
WhitesDoro  ht.,  Utica  4,  N.  i'. 

Vaco  Products  Co.,  317  E.  Ontario  St, 
Chicago  11,  111. 

Webster  Chicago  Corp.,  Manufacturing 
Div.,  5622  Bloomingdale  Ave.,  Chi- 
ca'.'o  'll. 

Willor  Mfg.  Co.,  794  East  140th  St,  New 
iork  a4,  N.  x. 

Wyse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 

Transceivers _ 

ARF  Products  Co.,  7627  W.  Lake  St, 
River  Forest,  Ill. 

Alreon  Mfg.  Corp.,  Kansas  City  15,  Kans. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Glilcago,  Ill. 

Gem  ral  l«Jlectrlc  Co.,  Bridgeport,  Conn. 

Hallicrafters  Co.,  2611  S.  Indiana  Ave., 
Chicago  16,  Ill. 

llerhach  &  Rademan  Co.,  517  Ludlow  St, 
Philadelphia  6,  Pa. 

Hoffman  Radio  Corp.,  3430  S.  Hill  St, 
i.tf.s  Angeles,  Calif. 

Lear,  Inc.,  Plqua,  Ohio 

Meek  Industries,  John,  Liberty  at  Penn¬ 
sylvania,  Plymouth,  Ind. 

Medco  Mfg.  Co.,  5  West  45th  St.,  New 
York,  N.  Y. 

Megard  Corp.,  1601  S.  Burlington  Ave., 
Los  Angeles  6,  Calif. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radio  Receptor  Co.,  Inc.,  251  West  19th 
St.,  New  York,  N.  Y, 

Raytheon  Mfg.  Co.,  60  East  42nd  St,  New 
York,  N.  Y. 

Reinler  Co.,  l,td.,  2101  Bryant  St,  San 
Francisco,  Calif. 

Searle  Aero  Industries,  Inc.,  Orange,  Calif. 

Tech-Master  Products  Co.,  123  Prince  St, 
New  York,  N.  Y. 

United  States  Television  Mfg.  Corp.,  106 
Seventh  Ave.,  New  York,  N.  Y. 

Westlnghouse  Electric  Corp.,  2519  Wllkens 
Ave.^  Baltimore  3,  Md. 

T ransformers _ 

AUDIO  &  POWER  TRANSFORMERS 

Acme  Electric  &  Mfg.  Co.,  31  Water  St., 
Cuba,  N.  Y. 

Advance  Transformer  Co.,  14  N,  May  St, 
Chicago,  Ill. 

Alrdeslgn  &  Fabrication,  Inc.,  241  Fair- 
field  Ave.,  Upper  Darby,  Pa. 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wise. 

Altec  Lansing  Corp.,  J680  N.  Vine  St, 
Los  Angeles  28,  Calif. 

.^merican  Televl.sion  &  Radio  Co.,  300  East 
Fourth  Street,  St  Paul  1,  Minn. 

American  Transformer  Co.,  178  Emmett 
St.,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Audio  Development  Co.,  2833  13th  Ave., 
S.,  Minneapolis  7,  Minn. 

Automatic  Mfg.  Co.,  900  Passaic  Ave., 
E.  Newark,  N,  J. 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave.,  Chicago,  111. 

Best  Mfg.  Co.,  Inc.,  1200  Grove  St,  Irv¬ 
ington  1,  N.  J. 

Chicago  Transformer  Div.,  Essex  Wire 
Corp.,  3501  W.  Addison  St,  Chicago 
18,  Ill. 

Cinaudagraph  Speakers,  Inc.,  3911  S.  Mi¬ 
chigan  Ave.,  Chicago,  Ill. 

Consolidated  Radio  Products  Co.,  350  W. 
Erie  St.,  Chicago  10,  Ill. 

Control  Corp.,  600  Stinson  Blvd.,  Min¬ 
neapolis,  Minn. 

Davis  &  Co.,  Inc.,  Dean  W.,  Kentland,  Ind. 

Dinion  Coil  Co.,  Inc.,  1  North  St,  Cale¬ 
donia,  N.  Y. 

Dongan  Electric  Mfg.  Co.,  2987  Franklin 
St.,  Detroit,  Mich. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 

Eastern  Electronics  Corp.,  41  Chestnut  St, 
New  Haven,  Conn. 

Eastern  Specialty  Co.,  3617-19  N.  Eighth 
St.,  Philadelphia  40,  Pa. 

Electric  Heat  Control  Co.,  9123  Inman 
Ave.,  Cleveland  5,  Ohio 


Electrical  Specialty  Co.,  2304  Washington 
St,  Boston,  Mass. 

Electrlcoll  Transformer  Co.,  421  Canal 
St,  New  York  13,  N.  Y, 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Electronic  Comix>nents,  423  N.  Western 
Ave.,  Los  Angeles  4,  Calif. 

Electronic  Engineering  Co.,  3223  West  Ar- 
initage  Ave.,  Chicago,  Ill. 

Electronic  Transformer  Co.,  207  W.  25th 
St.,  New  York,  N.  Y. 

Erie  Electric  Co.,  120  Church  St.,  Buffalo, 

N.  Y. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Foster  Co.,  A.  P.,  719  Wyoming  Ave., 
Lockland  15,  Ohio 

France  Mfg.  Co.,  10325  Berea  Rd.,  Cleve¬ 
land,  Ohio 

Freed  Transformer  Co.,  72  Spring  St.,  New 
York  12,  N.  Y'. 

Gardner  Electric  Mfg.  Co.,  4227  Hollis  St, 
Emeryville  8.  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Tran.sformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

Glenn  Roberts  Co..  3100  East  Tenth  St., 
Oakland  1.  Calif. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Gramer  Co.,  2734  N.  Pulaski  Rd.,  Chi¬ 
cago  39,  Ill. 

Guided  Radio  Corp.,  161  Sixth  Ave.,  New 
York  13,  N.  Y. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St., 
Los  Angeles,  Calif. 

Halldorson  Company,  The.  4500  Ravens- 
wood  Ave.,  Chicago  28,  Ill. 

Heinze  Electric  Co..  Lowell.  Mass. 

Hercules  Electric  &  Mfg.  Co.,  Inc..  2500 
Atlantic  Ave.,  Brooklyn  7.  N.  Y. 

Hollywood  Transformer  Co.,  645  N.  Mar¬ 
tel  Ave..  Los  Angeles  36,  Calif. 

Hudson  American  Corp.,  25  W.  43rd  St., 
New  York.  N.  Y. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave..  New  York,  N.  Y. 

International  Transformer  Co.,  396  Broad¬ 
way,  New  York.  N.  Y. 

.Tefferson  Electric  Co.,  Bellwood,  Ill. 

Jensen  Radio  Mfg.  Co.,  6601  S.  Laramie 
Ave..  Chicago,  Ill. 

Kegron  Mfg.  Co.,  Inc..  18  West  20th  St., 
New  York  11,  N.  Y’. 

Kenvon  Transformer  Co.,  840  Barry  St., 
New  Y'ork  59,  N.  Y. 

Knickerbocker  Development  Corp.,  116 
Little  St..  Belleville  9.  N.  J. 

Kyle  Corp..  South  Milwaukee.  Wise. 

Langevin  Co.,  Inc.,  37  West  65th  St.,  New 
York,  N.  Y. 

Magnavox  Co.,  The,  2131  Bueter  Road, 
Fort  Wayne  4,  Ind. 

Magnetic  Windings  Co.,  Div.  of  Essex 
Wire  Corp.,  416  South  16th  St.,  Eas¬ 
ton.  Pa. 

Merit  Coil  &  Transformer  Corp.,  4427  N. 
Clark  St.,  Chicago  40,  Ill. 

Moloney  Electric  Co.,  5390  Bircher  Blvd., 
St.  Louis  20,  Mo. 

National  Co.,  61  Sherman  St.,  Malden  48, 
Mass. 

National  Mineral  Co.,  2628  N.  Pulaski  Rd., 
Chicago  39,  Ill. 

National  Union  Radio  Corp..  15  Washing¬ 
ton  St..  Newark  2,  N.  J. 

New  York  Transformer  Co..  26  Waverly 
Place.  New  York  3.  N.  Y. 

Newark  Transformer  Co..  17  Frelinghuy- 
sen  Ave.,  Newark,  N.  J. 

Newcomb  Audio  Products  Co.,  2815  S. 
Hill  St..  Los  Angeles  18,  Calif. 

Northern  Communications  Mfg.  Co.,  210 
East  40th  St..  New  York,  N.  Y. 

Peerless  Electrical  Products  Co.,  6920  Mc¬ 
Kinley  Ave.,  Los  Angeles  1,  Calif. 

Peerless  Laboratories,  461  Tenth  Ave., 
New  York  18,  N.  Y. 

Permoflux  Corn.,  4900  W.  Grand  Ave., 
Chicago,  Ill. 

Phllmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Precision  Transformer  Co.,  733  West  Ohio 
St.,  Chicago  10,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

RadlonIc  Controls  Inc.,  3758  Belmont  Ave., 
Chicago  18,  Ill. 

Radioriic  Transformer  Co.,  411  S.  Sanga¬ 
mon  St.,  Chicago,  Ill. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Red  Arrow  Electric  Corp.,  100  Colt  St, 
Irvington,  N.  J. 


Rola  Co.,  Inc.,  2530  Superior  Ave.,  Cleve- 
land,  Ohio 

Scientific  Electric  Div.  of  “S”  Corrugated 
Quenched  Gap  Co.,  Ill  Monroe  St 
Garfield,  N.  J.  ' 

Smith  Mfg.  Co.,  Nathan  R.,  105  Pasa¬ 
dena  Ave.,  South  Pasadena,  Calif. 

Sola  Electric  Co.,  2525  Clybourn  Ave. 
Chicago  14,  Ill. 

Sonotone  Corp.,  P.  O.  Box  200,  Saw  Mill 
River  Road,  Elmsford,  N.  Y. 

Sorensen  &  Co.,  375  P'airfleld  Ave.,  Stam¬ 
ford,  Conn. 

Standard  Electrical  Products  Co.,  400  Lin¬ 
den  Ave.,  Dayton  3,  Ohio 

Standard  Transformer  Corp.,  1500  N.  Hal- 
sted  St.,  Chicago,  111. 

States  Co.,  19  New  Park  Ave.,  Hartford 
6,  Conn. 

Stockwell  Transformer  Corp.,  569  S.  Main 
St.,  Akron,  Ohio 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

Superior  Electric  Co.,  83  Laurel  St.,  Brig- 
tol.  Conn. 

Swain  Nelson  Co.,  2320  Glenview  Rd., 
Glenview,  Ill. 

Telex  Products  Co.,  Telex  Park,  Minne¬ 
apolis  1,  Minn. 

Thermador  Electric  Mfg.  Co.,  5119  R.  Riv¬ 
erside  Drive,  Los  Angeles  22,  Calif. 

Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St, 
Chicago  10.  111. 

Transformer  Products,  Inc.,  143  W.  Slat 
St.,  New  Yprk,  N.  Y'. 

United  Transformer  Corp.,  150  Varlck  St, 
New  Y'ork  13,  N.  Y*. 

Uptegraff  Mfg.  Co.,  R.  E.,  Scottdale,  Pa. 

Utah  Radio  Pn  ducts  Co.,  820  Orleans  St, 
Chicago,  111. 

Walsh  Ilngineering  Co.,  34  DeHart  Place, 
Elizabeth,  N.  .1. 

YY'cstern  Elertric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y’’. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

YVheeler  Insulated  Wire  Co.,  Inc.,  378 
YY'^ashington  Ave.,  Bridgeport,  Conn. 

Whisk  I,aboratories,  87  Maiden  Lane,  New 
York  7,  N.  Y. 

YY'yse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 
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CURRENT  TRANSFORMERS 


Advance  Transformer  Co.,  14  N.  May  St, 
Chicago,  111. 

Airdesign  &  Fabrication,  Inc.,  241  Fairfield 
Ave.,  Upper  Darby,  Pa. 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
YVis. 

American  Television  &  Radio  Co.,  300  East 
Fourth  St.,  St.  Paul  1,  Minn. 

American  Transformer  Co.,  178  Emmett 
St.,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

.  Annis  Co.,  R.  B.,  1101  N.  Delaware  St, 
Indianapolis  2,  Ind. 

Associated  Research,  Inc.,  231  S.  Green 
St.,  Chicago  7,  Ill.  , 

Burlington  Instrument  Corp.,  214  North 
4th  St.,  Burlington,  Iowa 

Chicago  Transformer  Div.,  Essex  Wire 
Corp.,  3501  W.  Addison  St.,  Chicago 
18,  Ill. 

Cinaudagraph  Speakers,  Inc.,  3911  S. 
Michigan  Ave.,  Chicago,  Ill. 

Davis  &  Co.,  Dean  W.,  Kentland,  Ind. 

Dinion  Coil  Co.,  Inc.,  North  St.,  Caledonia, 


N.  Y.  , 

Eastern  Specialty  Co.,  3619  N.  Eighth  St, 
Philadelphia  40,  Pa.  • 

Elsler  Engineering  Co.,  740  South  13th  St, 
Newark  3,  N.  J. 

Electrical  Facilities,  Inc.,  4224  Holden 
St.,  Oakland  8,  Calif. 

Electricoil  Transformer  Co.,  421  Canal  St, 
New  York  13,  N.  Y. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif.  . 

Electronic  Engineering  Co.,  3223  West 
Armitage  Ave.,  Chicago,  Ill.  , 

Electronic  Transformer  Co.,  207  YV.  25td 
St.,  New  York,  N.  Y. 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St.,  Tulsa  3,  Okla.  . 

Esterline  Angus  Co.,  Inc.,  P.  O.  Box  59»i 
Indianapolis,  Ind. 

Federal  Telephone  &  Radio  Corp., 

*  Broad  St.,  Newark,  N.  J.  .  ,  ... 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Freed  Transformer  Co.,  72  Spring  St., 
New  York  12,  N.  Y. 

General  Controls  Co.,  801  Allen  Ave., 
Glendale,  Calif, 
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ELEnRONIC  and  AUIED  PMIK 


General  Electric  Co.,  Schenectady  5,  X.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St.,  Chicago  7,  Ill. 

Glenn  Roberts  Co„  3100  East  Tenth  St., 
Oakland  1,  Calif. 

Goodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala,  Nebr. 

Hadley  Co.,  Robert  M.,  711  East  61st  St., 
Los  Angeles,  Calif. 

Halldorson  Company,  4500  Ravenswood 
Ave.,  Chicago  28,  Ill. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

Hlckok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

Jeffer.son  Electric  Co.,  Bellwood,  Ill. 

John.son,  E.  P.,  Co.,  Waseca,  Minn. 

Kyle  Corp.,  South  Milwaukee,  Wis. 

Langevin  Co.,  Inc.,  37  West  65th  St., 
New  York,  N.  Y. 

Merit  Coil  &  Transformer  Corp.,  4427  N. 
Clark  St.,  Chicago  40,  Ill. 

Moloney  Electric  Co.,  5390  Bircher  Blvd., 
St.  Louis  20,  Mo. 

National  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  III. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St.,  Newark  2,  N.  J. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  York  3,  N.  Y. 

Newark  Transformer  Co.,  17  Frelinghuy- 
sen  Ave.,  Newark,  N.  J. 

Niagara  Electric  Improvement  Corp.,  51 
East  42nd  St.,  New  York,  N.  Y. 

Northelfer  Winding  Labs.,  Ill  Albermarle 
Ave.,  Trenton,  N.  J. 

Peerle.ss  Laboratories,  461  Tenth  Ave., 
New  York  18,  N.  Y. 

Presto  Electric  Corp.,  4511  New  York 
Ave.,  Union  City,  N.  J. 

Radionic  Transformer  Co.,  411  S.  Sanga¬ 
mon  St.,  Chicago,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Red  Arrow  Electric  Corp.,  100  Colt  St., 
Irvington,  N.  J. 

Scientific  Electric  Div.  of  “S”  Corrugated 
Quenched  Gap  Co.,  Ill  Monroe  St., 
Garfield,  N.  J. 

Sola  Electric  Co.,  2525  Clybourn  Ave., 
Chicago  14,  Ill. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jer.sey  City,  N.  J. 

Superior  Electric  Co.,  83  Laurel  St.,  Bris¬ 
tol,  Conn. 

Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St., 
Chicago  10,  Ill. 

Transformer  Products,  Inc.,  143  W.  51st 
St.,  New  York,  N.  Y. 

United  Transformer  Corp.,  150  Varlck  St., 
New  York  13,  N.  Y, 

Uptegraff  Mfg.  Co.,  R.  E.,  Scottdale,  Pa. 

Utah  Radio  Products  Co.,  820  Orleans  St., 
Chicago,  Ill. 

Walsh  Engineering  Co.,  34  Dehart  Place, 
Elizabeth,  N.  J. 

Welch  Scientific  Co.,  W.  M.,  1515  Sedg- 
wick  St.,  Chicago  10,  Ill. 

Western  Electro-Mechanical  Co.,  300 
Broadway,  Oakland,  Calif. 

Westinghouse  Electric  Corp.,  East  Pltts- 
burgh.  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 

Whisk  Laboratories,  87  Malden  Lane, 

„  New  York  7,  N.  Y. 

Wyse  Laboratories,  211  S.  Ludlow  St., 
Dayton  2,  Ohio 

INSTRUMENT  TRANSFORMERS 

Allis  Chalmers  Mfg.  Co.,  Milwaukee  1, 
Wis. 

American  Transformer  Co.,  178  Emmett 
St.,  Newark,  N.  J. 

Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Annls  Co.,  R.  B.,  1101  N.  Delaware  St., 
Indianapolis  2,  Ind. 

Associated  Research.  Inc.,  231  S.  Green 
St.,  Chicago  7,  Ill. 

Automatic  Mfg.  Co.,  900  Passaic  Ave., 

„  E.  Newark,  N.  J. 

Best  Mfg.  Co.,  Inc.,  1200  Grove  St.,  Irv- 

_  Ington  1,  N.  J. 

Boes  Co..  W.  W.,  3001  Salem  Ave.,  Day- 
ton  3,  Ohio 

Burlington  Instrument  Corp.,  214  North 
4th  St.,  Burlington,  la. 


Cambridge  Tliermionic  Corp.,  44.')  Concord 
Ave.,  Cambridge,  Mass. 

Chicago  Transformer  Div.,  Essex  Wire 
Corp.,  3501  W.  Addison  St,  Chicago 
18,  IIL 

Davis  &  Co.,  Inc.,  Dean  W.,  Kentland,  Ind. 

Dinion  Coil  Co.  Inc.,  1  North  St,  Cale¬ 
donia,  N.  Y. 

Eastern  Specialty  Co.,  8617-19  N.  Eighth 
St,  Philadelphia  40,  Pa. 

Eisler  Engineering  Co.,  740  South  13th 
St.,  Newark  3,  N.  J. 

Electrical  Facilities,  Inc.,  4224  Holden 
St.,  Oakland  8,  Calif. 

Electronic  Engineering  Co.,  3223  West 
Armitage  Ave.,  Chicago,  Ill. 

Electronic  Transformer  Co.,  207  West 
25th  St.,  New  York,  N.  Y. 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St,  Tulsa  3,  Okla. 

Erie  Electric  Co.,  120  Church  St,  Buffalo, 
N.  Y'. 

Esterline-Angus  Co.,  Inc.,  P.  O.  Box  596, 
Indianapolis,  Ind. 

Ferranti  Electric  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

General  Transformer  Corp.,  1250  W.  Van 
Buren  St,  Chicago  7,  Ill. 

Hlckok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 

Holl.vwood  Transformer  Co.,  645  N.  Mar¬ 
tel  Ave.,  IjOS  Angeles  36,  Calif. 

International  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Knickerbocker  Development  Corp.,  116 
Little  St,  Belleville  9,  N.  J. 

Magnetic  Windings  Co.,  Div.  of  Essex 
Wire  Corp.,  416  South  16th  St,  Eas¬ 
ton,  Pa. 

Merit  Coil  &  Transformer  Corp.,  4427 
N.  Clark  St,  Chicago  40,  Ill. 

National  Co.,  61  Sherman  St,  Malden  48, 
Mass. 

National  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  Ill. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  York  3,  N.  Y. 

Newark  Transformer  Co.,  17  Prellnghuy- 
sen  Ave.,  Newark,  N.  J. 

Niagara  Electric  Improvement  Corp.,  51 
East  42nd  St.,  New  York,  N.  Y. 

Northern  Communications  Mfg.  Co.,  210 
East  40th  St.,  New  York,  N.  Y. 

Prestcr  Electric  Co.,  4511  New  York  Ave., 
Union  City,  N.  .1. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radionic  Transformer  Co.,  411  S.  Sanga¬ 
mon  St,  Chicago,  Ill. 

Red  Arrow  Electric  Corp.,  100  Colt  St., 
Irvington,  N.  J. 

Roller-Smith,  Bethlehem,  Pa. 

Scientific  Electric  Div.  of  “S”  Corrugated 
Quenched  Gap  Co.,  Ill  Monroe  St, 
Garfield,  N.  J. 

Sparkes  Mfg.  Co.,  318  Jefferson  St.,  New¬ 
ark,  N.  J. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

United  Transformer  Corp.,  150  Varlck  St, 
New  York  13,  N.  Y. 

Uptegraff  Mfg.  Co.,  R.  E.,  Scottdale,  Pa. 

Walsh  Engineering  Co.,  34  De  Hart  Place, 
Elizabeth,  N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weston  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 

Whisk  Laboratories,  87  Maiden  Lane, 
New  York  7,  N.  Y. 

Wyse  Laboratories,  211  S.  Ludlow  St, 
Dayton  2,  Ohio 

RF  AND  IF  TRANSFORMERS 

Aladdin  Radio  Industries,  Inc.,  501  W. 
3.5th  St,  Chicago  16,  Ill. 

Automatic  Mfg.  Co.,  900  Passaic  Ave., 
Insist  T 

Barker*  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Best  Mfg.  Co.,  Inc.,  1200  Grove  St.,  Irv¬ 
ington  1,  N.  J. 

Bridgeport  Mfg.  Co.,  Bridgeport,  Ill. 

Cambridge  Thermionic  Corp.,  445  Concord 
Ave..  Cambridge,  Mass. 

Carron  Mfg.  Co.,  415  S.  Aberdeen  St., 
Chicago,  Ill. 

Control  Corp.,  600  Stinson  Blvd.,  Minne¬ 
apolis,  Minn. 

DX  Crystal  Co.,  1200  N.  Claremont  Ave., 
Chicago  22,  Ill. 


Eastern  Electronics  Corp.,  41  Chestnut 
St.,  New  Haven,  Conn. 

Electrical  Specialty  Co.,  2304  Washington 
St.,  Boston,  Mass. 

Electricoil  Transformer  Co.,  421  Canal  St, 
New  York  13,  N.  Y. 

Electronic  Transformer  Co.,  207  W.  25tll 
St,  New  York,  N.  Y'. 

Electronic  Winding  Co.,  5031  Broadway, 
Chicago  40,  Ill. 

Engineering  Labf)ratories,  Inc.,  602  East 
Fourth  St.,  Tulsa  3,  Okla. 

Essex  Electronics  1060  Broad  St,  Newark 
Z,  N.  J. 

Federal  Instrument  Co.,  3931  47th  Ave,, 
l^ng  Island  City  4,  N.  Y. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

Ferranti  Electric,  Inc..  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Franklin  Transformer  Mfg.  Co.,  65  22nd 
Ave.,  N.  E.,  Minneapolis  13,  Minn. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Winding  Co.,  420  West  45th  St, 
New  York,  N.  Y. 

Guthman  &  Co.,  E.  I.,  15  S.  Throop  St, 
Chicago,  Ill. 

Hammarlund  Mfg.  Co.,  Inc.,  460  W.  34th 
St.,  New  York  1,  N.  Y. 

Harvey  Radio  Laboratories,  Inc.,  447  Con¬ 
cord  Ave.,  Cambridge,  Mass. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

Industrial  Transformer  Corp.,  2540  Bel-  . 
mont  Ave.,  New  York,  N.  Y. 

Johnson  Co.  E.  F.,  Waseca,  Minn. 

Knickerbocker  Development  Corp.,  116 
Little  St.,  Belleville  9,  N.  J. 

Lawton  Products  Co.,  Inc.,  624  Madison 
Ave.,  New  York  22,  N.  Y. 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt  Carmel,  III. 

Merit  Coil  &  Transformer  Corp.,  4427 
N.  Clark  St,  Chicago  40,  Ill. 

Millen  Mfg.  Co.,  James,  150  Exchange  St, 
Malden,  Mass. 

National  Co.,  Inc.,  61  Sherman  St.,  Mal¬ 
den  48,  Ma.ss. 

National  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  111. 

New  England  Radiocrafters,  1156  Com¬ 
monwealth  Ave.,  Boston  34,  Mass. 

Phllmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rlchardson-Allen  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

S-W  Inductor  Co.,  1056  N.  Wood  St, 
Chicago,  Ill. 

Scientific  Electric  Div.  of  “S”  Corrugated 
Quenched  Gap  Co.,  Ill  Monroe  St., 
Garfield,  N.  J. 

Sickles  Co.,  F.  W.,  165  Front  St,  Chico¬ 
pee,  Mass. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago  12,  Ill. 

Sound  Equipment  Corp.  of  California,  3903 
San  Fernando  Road,  Glendale  4,  Calif. 

Standard  Coil  Products  Co.,  2329  N. 
I’ulaskl  Rd.,  Chicago  18,  Ill. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave.,  Jersey  City,  N.  J. 

Swain  Nelson  Co.,  2320  Glenview  Rd., 
Glenview,  III. 

Teleradlo  Engineering  Corp.,  99  Wall  St, 
New  York  5,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wyse  Laboratories,  211  S.  Ludlow  St., 
Dayton  2,  Ohio 

TRANSMITTER  TRANSFORMERS 


Advance  Transformer  Co.,  14  N.  May  St, 
Chicago,  Ill. 

Alrdesign  &  Fabrication,  Inc.,  241  Fair- 
Held  Ave.,  Upper  Darby,  Pa. 

American  Transformer  Co.,  178  Emmett 
St,  Newark,  N.  J. 

Audio  Development  Co.,  2833-13th  Ave.  S., 
Minneapolis  7,  Minn. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Chicago  Transformer  Div.,  Essex  Wire 
Corp.,  3501  W.  Addison  St,  Chicago 


18.  IB-  .  ^  ^ 

Davis  &  Co.,  Inc.,  Dean  W.,  Kentland,  Ind. 
Dlnlon  Coil  Co.,  Inc.,  Caledonia,  N.  Y. 
Eisler  Engineering  Co.,  740  South  13th 
St,  Newark  3,  N.  J. 

Electricoil  Transformer  Co.,  421  Canal 
St.,  New  York  13,  N.  Y. 

Electronic  Engineering  Co.,  3223  West 
Armitage  Ave.,  Chicago,  Ill. 
Electronic  Transformer  Co.,  207  W.  26tn 
St.,  New  York,  N.  Y, 

Engineering  Laboratories,  Inc.,  602  East 
Fourth  St.,  Tulsa  3,  Okla. 
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Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

Ferranti  Electric,  Inc.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Foster  Co.,  A.  P.,  719  Wyoming  Ave., 
Liockland  15,  Ohio 

Freed  Transformer  Co.,  72  Spring  St, 
New  York  12,  N.  Y. 

<lardner  Electric  Mfg.  Co.,  4227  Hollis 
St,  Emeryville  8,  Calif. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Glenn  Roberts  Co.,  3100  East  Tenth  St, 
Oakland  1,  Calif. 

iramer  Co.,  2734  N.  Pulaski  Rd.,  Chicago 
39,  111. 

Hadley  Co.,  Robert  M.,  711  E.  61st  St, 
Los  Angeles,  Calif. 

Halldorson  Company,  450'0  Ravenswood 
Ave.,  Chicago  28,  Ill. 

Hercules  Electric  &  Mfg.  Co.,  Inc.,  2500 
Atlantic  Ave.,  Brooklyn  7,  N.  Y. 

Hudson  American  Corp.,  25  W.  43rd  St., 
New  York,  N.  Y. 

industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

international  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N.  Y. 

Jefferson  Electric  Co.,  Bellwood,  Ill. 

Kfe-ayon  Transformer  Co.,  840  Barry  St, 
New  York  59,  N.  Y. 

i-Cyie  Corp.,  South  Milwaukee,  Wise. 

Lan£?evin  Co.,  Inc.,  37  West  65th  St,  New 
York,  N.  Y. 

Liewyt  Corp.,  60  Broadway,  Brooklyn, 
N.  Y. 

.Vlagnetic  Windings  Co.,  Div.  of  Essex 
Wire  Corp.,  416  South  16th  St,  Eas¬ 
ton,  Pa. 

.Vational  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  111. 

New  York  Transformer  Co.,  26  Waverly 
Place,  New  York  3,  N.  Y. 

Newark  Transformer  Co.,  17  Freling- 
huysen  Ave.,  Newark,  N.  J. 

.Northern  Communications  Mfg.  Co.,  210 
Bast  40th  St,  New  York,  N.  Y. 

Northelfer  Winding  Labs.,  Ill  Albemarle 
Ave.,  Trenton,  N.  J. 

Peerless  Electrical  Products  Co.,  6920 
McKinley  Ave.,  Los  Angeles  1,  Calif. 

Precision  Transformer  Co.,  733  West  Ohio 
St,  Chicago  10,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Radionic  Controls,  Inc.,  3758  Belmont 

'  Ave..  Chicago,  Ill. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Rola  Co.,  Inc.,  2530  Superior  Ave.,  Cleve¬ 
land,  Ohio 

Scientific  Electric  Div.  of  “S”  Corrugated 

§uenched  Gap  Co.,  Ill  Monroe  St., 
arfield,  N.  J. 

Sola  Electric  Co.,  2525  Clybourn  Ave., 
Chicago  14,  Ill. 

Sorenson  &  Company,  375  Fairfield  Ave., 
Stamford,  Conn. 

Standard  Electrical  Products  Co.,  400  Lin¬ 
den  Ave.,  Dayton  3,  Ohio 
Standard  Transformer  Corp.,  1500  N,  Hal- 
sted  St.  Chicago,  Ill. 

Super  Electric  Products  Corp.,  1057  Sum¬ 
mit  Ave..  Jersey  City,  N.  J. 
Thermador  Elec.  Mfg.  Co.,  5119  S.  River¬ 
side  Drive,  Los  Angeles  22,  Calif. 
Thordarson  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St, 
Chicago  10,  Ill. 

Transformer  Products,  Inc.,  143  W.  61st 
St,  New  York,  N.  Y. 

United  Transformer  Corp.,  150  Varlck  St, 
New  York  13,  N.  Y. 

Utah  Radio  Products  Co.,  820'  Orleans 
St,  Chicago,  Ill. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 
Whisk  Laboratories,  87  Maiden  Lane,  New 
York  7.  N.  Y. 

VOLTAGE  REGULATING  TRANSFORMERS 

.4.cme  Electric  &  Mfg.  Co.,  31  Water  St, 
Cuba,  N.  Y. 

Airdesign  &  Fabrication,  Inc.,  241  Fairfield 
Ave.,  Upper  Darby,  Pa. 

American  Transformer  Co.,  178  Emmett 
St,  Newark,  N.  J. 

-Amplifier  Co.  of  America,  396  Broadway, 
New  York,  N.  Y. 

Davis  &  Co.,  Inc.,  Dean  W.,  Kentland,  Ind. 
Bisler  Engineering  Co.,  740  South  13th 
St.  Newark  3  N.  J 

Electrical  Specialty  Co.,  2304  Washington 
St,  Boston,  Mass. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 


Electronic  Engineering  Co.,  3223  W. 
Armitage  Ave.,  Chicago,  Ill. 

Electronic  Transformer  Co.,  207  W.  25th 
St,  New  York,  N.  Y. 

Ferranti  Electric  Co.,  30  Rockefeller 
Plaza,  New  York  20,  N.  Y. 

Freed  Transformer  Co.,  72  Spring  St, 
New  York  12,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Ma.ss. 

Gulow  Corp.,  26  Waverly  Place,  New  York 
3,  N.  Y. 

Halldorson  Company,  4500  Ravenswood 
Ave.,  Chicago  28,  Ill. 

Industrial  Transformer  Corp.,  2540  Bel¬ 
mont  Ave.,  New  York,  N.  Y. 

International  Transformer  Co.,  396  Broad¬ 
way,  New  York,  N.  Y. 

National  Mineral  Co.,  2628  N.  Pulaski 
Rd.,  Chicago  39,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  .1. 

Radionic  Transformer  Co.,  411  S.  Sang¬ 
amon  St,  Chicago,  Ill. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal- 
them.  Mass. 

Scientific  Electric  Div.  of  “S”  Corrugated 
Quenched  Gap  Co.,  Ill  Monroe  St, 
Garfield,  N.  J. 

Sola  Electric  Co.,  2525  Clybourn  Ave., 
Chicago  14,  Ill. 

Sorensen  &  Co.,  375  Fairfield  Ave.,  Stam¬ 
ford.  Conn. 

Standard  Transformer  Corp.,  1500  N. 
Halsted  St.,  Chicago,  Ill. 

Stockwell  Transformer  Corp.,  569  S.  Main 
St.,  Akron,  Ohio 

Superior  Electric  Co.,  83  Laurel  St,  Bris¬ 
tol,  Conn. 

Thordar.son  Electric  Mfg.  Div.,  Maguire 
Industries,  Inc.,  500  W.  Huron  St, 
Chicago  10.  Ill. 

Transformer  Products  Inc.,  143  W.  51st 
St..  New  York,  N.  Y. 

United  Transformer  Corp.,  150  Varlck  St, 
New  York  13,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Washington  Ave.,  Bridgeport,  Conn. 

Whisk  Laboratories,  87  Malden  Lane,  New 
York  7,  N.  Y. 

T  ransmitters _ 

Abbott  Instrument  Inc.,  8  W.  18th  St, 
New  York,  N.  Y. 

Aero  Communications,  Inc.,  231  Main  St, 
Hempstead,  L.  I.,  N.  Y. 

Air  Associates,  Inc.,  5827  W.  Century 
Blvd.,  Los  Angeles  45,  Calif. 

Air  Communications,  Inc.,  2233  Grand 
Ave.,  Kansas  City  8,  Mo, 

Air  King  Products  Co.,  Inc.,  1523  63rd 
St,  Brooklyn,  N.  Y. 

Alradio,  Inc.,  Melrose  Ave.  &  Battery  PI., 
Stamford,  Conn. 

Aireon  Manufacturing  Corp.,  Fairfax  & 
Funston  Rds.,  Kansas  City  15,  Kansas 

Aircraft  Radio  Corp.,  Boonton,  N.  J. 

Airplane  &  Marine  Instruments  Inc., 
Clearfield,  Pa. 

American  Communications  Corp.,  306 
Broadway,  New  York,  N.  Y. 

American  Radio  Co.,  611  E.  Garfield  Ave., 
Glendale,  Calif. 

Arnessen  Elelitrlc  Co.,  116  Broad  St.,  New 
York,  N.  Y. 

Automatic  Electric  Co.,  1033  W.  Van 
Buren  St..  Chicago  7,  Ill. 

Barker  &  Williamson,  235  Fairfield  Ave., 
Upper  Darby,  Pa. 

Bassett,  Inc.,  Rex.,  500  S.  E.  Second  St, 
Ft.  Lauderdale,  Fla. 

Belmont  Radio  Corp.,  5921  W.  Dickens 
Ave.,  Chicago.  Ill. 

Bendix  Aviation  Corp.,  Pacific  Div.,  11600 
Sherman  Way,  North  Hollywood, 
Calif. 

Bendix  Radio  Div..  Bendix  Aviation  Corp., 
Baltimore  4,  Md. 

Boehme,  Inc.,  H.  O.,  915  Broadway,  New 
York,  N.  Y. 

Bunnell  &  Co.,  J.  H.,  215  Fulton  St,  New 
York,  N.  Y. 

Collins  Radio  Co.,  865-35th  St  N.  E., 
Cedar  Rapids,  Iowa 

Colonial  Radio  Corp.,  254  Rano  St,  Buf¬ 
falo  7,  N.  Y. 

Communications  Co.,  Inc.,  300  Greco  Ave., 
Coral  Gables  34,  Fla. 

Communication  Measurement  Laboratory, 
120  Greenwich  St,  New  York,  N.  Y. 

Communications  Equipment  Corp.,  134 
West  Colorado  St.,  Pasadena  1,  Calif. 

Crosley  Corp..  1329  Arlington  St.,  Cincin¬ 
nati  3,  Ohio 


Doolittle  Radio,  Inc.,  7421  S.  Looml* 
Blvd.,  Chicago,  Ill.  -  i 

DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Eckstein  Radio  &  Television  Co.,  914  La  i 
Salle  Ave.,  Minneapolis  2,  Minn.  ' 
Electronic  Corp.  of  America,  45  West  18th 
St.,  New  York  11,  N.  Y. 

Electronic  Specialty  Co.,  3456  Glendale 
Blvd.,  Los  Angeles,  Calif. 

Erco  Radio  Labs,  Inc.,  Fenimore  Ave., 
Hempstead,  N.  Y. 

Fada  Radio  &  Electric  Co.,  Inc.,  30-20 
Thomson  Ave.,  Long  Island  City,  N.  Y. 
Farnsworth  Television  &  Radio  Corp., 
3702  Pontiac  St,  Fort  Wayne,  Ind. 
Federal  Telephone  and  Radio  Corp.,  591 
Broad  St,  Newark,  N.  J. 

Fisher  Research  Laboratory,  1961  Uni¬ 
versity  Ave.,  Palo  Alto,  Calif. 

Foote  Pierson  &  Co.,  Inc.,  75  Hudson  SL,  1 
Newark  4,  N.  J.  : 

Freed  Radio  Corp.,  200  Hudson  St.,  New 
York,  N.  Y. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvi,  1 
Chicago  51,  Ill.  ] 

Garod  Radio  Corp.,  70  Washington  St.,  , 
Brooklyn,  N.  Y.  i 

Gates  Radio  Co.,  220  Hampshire  St,  ! 

Quincy,  Ill.  i 

General  Communication  Co.,  530  Common-  ' 
wealth  Ave.,  Boston  15,  Mass. 

General  Electric  Co.,  1  River  Rd.,  Sche¬ 
nectady  5,  New  York 
Grady  Instrument  Co.,  11  Bailey  Ave., 
Watertown  72,  Mass. 

Gray  Radio  Co.,  730  Okeeshobee  Rd., 
West  Palm  Beach,  Fla. 

Hallicrafters  Co.,  2611  Indiana  Ave.,  Chi¬ 
cago  16,  Ill. 

Halstead  Traffic  Communications  Corp., 
155  E.  44  St,  New  York,  N.  Y. 
Hamilton  Radio  Corp.,  610  Sixth  Ave., 
New  York,  N.  Y. 

Hammarlund  Mfg.  Co.,  Inc,,  460  W.  34 
St.,  New  York  1,  N.  Y. 

Harvey  Radio  Laboratories,  Inc.,  447 
Concord  Ave.,  Cambridge,  Mass. 
Harvey-Wells  Electronics,  Inc.,  North  St, 
Southbridge,  Mass. 

Hatcher  &Pisk,  125  Kansas  Ave.,  Topeka, 
Kans. 

Hazeltlne  Electronics  Corp.,  1775  Broad¬ 
way,  New  York,  N.  Y. 

Heath  Co.,  Benton  Harbor,  Mich. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  517 
Ludlow  St.,  Philadelphia  6,  Pa. 
Higgins  Industries,  Inc.,  2221  Warwick 
Ave.,  Santa  Monica,  Calif. 

Howard  Radio  Co.,  1735  Belmont  Ave., 
Chicago  13,  Ill. 

Hudson  American  Corp.,  25  W.  43rd  St, 
New  York,  N.  Y. 

Isllp  Radio  Mfg.  Corp.,  Foot  of  Beech 
St,  Isllp,  New  York 
Jeffer.son,  Inc.,  Ray,  40  E.  Merrick  Rd., 
Freeport,  Long  Island,  N.  Y. 
Jefferson -Travis  Radio  Mfg.  Corp.,  245 
East  23rd  Street,  New  York  10,  N.  Y. 
Johnson,  E.  F.,  Co.,  Waseca,  Minn. 

Kaar  Engineering  Co.,  619  Emerson  St, 
Palo  Alto,  Calif. 

Lear,  Inc.,  Plqua,  Ohio 
Lewyt  Corp.,  60  Broadway,  Brooklyn, 
New  York 

Link,  Fred  M.,  125  W.  17th  St.,  New  York, 
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Majestic  Radio  &  Television  Corp.,  2600 
W.  50th  Street.  Chicago,  111. 

Meek  Industries,  John,  Plymouth,  Ind. 

Megard  Corp.,  1601  S.  Burlington  St,  Los 

Meissner  Mfg.’  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

Millen  Mfg.  Co..  James,  150  Exchange  St, 
Malden,  Mass. 

National  Co.,  Inc.,  61  Sherman  St.,  Mai- 
cIGTI  4  S 

Oregon  Electric  Mfg.  Co.,  206  S.  W.  Wash¬ 
ington  St.,  Portland  4,  Oregon 

Pacific  Electronics,  Sprague  at  Jefferson 
St.,  Spokane,  Wash. 

Packard  Bell  Co..  1115  So.  Hope  St.,  Los 
Od.lif 

Philharmonic  Radio  Corp.,  528  East  72nd 
St.  New  York  21,  N.  Y. 

Press  Wireless  Inc.,  1475  Broadway,  New 
York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 

'  Camden,  N.  J. 

Radio  Craftsmen,  1341  S.  Michigan  Ave., 
Chicago,  Ill. 

Radio  Engineering  Laboratories.  Inc.,  35- 
54  3eth  St,  Long  Island  City,  N.  Y. 

Radio  Laboratories,  Inc.,  2701  California 
Ave.,  Seattle  6,  Wash. 

Radio  Mfg.  Engineers,  Inc.,  304  First 
Ave.,  Peoria,  Ill. 
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ELECTRONIC  and  ALLIED  PRODUCTS 


Radio  Navigational  Instrument  Corp., 
500  Fifth  Avenue,  New  York,  N.  Y. 

Radio  Receptor  Co.,  251  W.  19th  St., 
New  York  11,  N.  Y. 

,  Radiomarine  Corp.  of  America,  75  Varick 

I  St.,  New  York,  N.  Y. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Richardson-Allen  Corp.,  15  West  2Dth  St., 
New  York  11,  N.  Y. 

Sclentiric  Radio  Products  Co.,  738  W. 
Broadway,  Council  Bluffs,  Iowa 

Sheridan  Electronics  Corp.,  2850  S.  Michi¬ 
gan  Ave.,  Chicago,  Ill. 

Sherron  Electronics  Co.,  1201  Flushing 
Ave.,  Brooklyn  6,  N.  Y. 

Sonora  Radio  &  Television  Corp.,  325  N. 
Hoyne  Ave.,  Chicago  28,  Ill. 

Sparks-Withington  Co.,  2400  E.  Ganson 
St.,  Jackson,  Mich. 

I  Taybern  Equipment  Co.,  120  Greenwich 

I  St,  New  York  6,  N.  Y. 

Technical  Devices  Corp.,  Beaufort  &  Eagle 
Rock  Aves.,  Roseland,  N.  J. 

Technical  Radio  Co.,  275  Ninth  St.,  San 

I  Telephonies  Corp.,  350  West  31st  St,  New 

;  York  1,  N.  Y. 

I  Televi.so  Products  Inc.,  6533  N.  Olmsted 

'  Ave.,  Chicago,  Ill. 

I  Templetone  Radio  Mfg.  Corp.,  New  Lon¬ 
don,  Conn. 

Transmitter  Equipment  Mfg.  Co.  Inc.,  345 
Hudson  St,  New  York  14,.  N.  Y. 

U.  S.  Television  Manufacturing  Corp.,  106 
Seventh  Ave.,  New  York  11,  N.  Y. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westinghouse  Electric -Corp.,  East  Pitts¬ 
burgh,  Pa. 

Westinghouse  Electric  &  Mfg.  Co.,  Elec¬ 
tronics  &  X-Ray  Divisions,  Baltimore 

;  3,  Md. 

Wilcox  Electric  Co.,  1400  Chestnut  St, 
Kansas  City,  Mo. 

I  Wilcox  Gay  Corp.,  Charlotte,  Mich. 

Winters  &  Crampton  Corp.,  150  Wilson 
Ave.,  Grandville,  Mich. 

I  AIRCRAFT  TRANSMITTERS 

Air  Communications,  Inc.,  Kansas  City  8, 
Mo. 

Bendlx  Radio  Corp.,  Baltimore  3,  Md. 

Collins  Radio  Co.,  Cedar  Rapids,  Iowa 

Gates  Radio  &  Supply  Co.,  Quincy,  Ill. 

General  Electric  Co.,  Bridgei>ort,  Conn. 

Hallicrafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

Herbach  &  Rademan  Co.,  517  Ludlow  St., 
Philadelphia  6,  Pa. 

Lear,  Inc.,  Piqua,  Ohio 

Midwest  Radio  Corp.,  909  Broadway,  Cin¬ 
cinnati,  Ohio 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  60  East  42nd  St,  New 
York  17,  N.  Y. 

Searle  Aero  Industries,  Inc.,  Orange,  Calif. 

Western  Electric  Co.,  120  Broadway,  New 
York,  N.  Y. 

Westinghouse  Electric  Corp.,  2511  Wilkens 
Ave.,  Baltimore  3,  Md. 

RAILROAD  TRANSMITTERS 

Aireon  Mfg.  Co.,  Fairfax  &  Funston  Rd., 
Kansas  City  15,  Kans. 

Bendix  Radio  Corp.,  Baltimore  4,  Md. 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St,  Fort  Wayne,  Ind. 

Galvin  Mfg.  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Hallicrafters  Co.,  2611  S.  Indiana  Ave., 
Chicago,  Ill. 

Herbach  &  Rademan  Co.,  517  Ludlow  St., 
Philadelphia  6,  Pa. 

Medco  Mfg.  Co.,  5  West  45th  St,  New 
York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J, 

Raytheon  Mfg.  Co.,  60  East  42nd  St,  New 
York  17,  N.  Y. 

Westinghouse  Electric  Corp.,  2519  Wilkens 
Ave.,  Baltimore  3,  Md. 

TELEVISION  TRANSMITTERS 

DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Farnsworth  Television  &  Radio  Corp.,  3700 
Pontiac  St,  Fort  Wayne,  Ind. 

General  Electric  Co.,  Bridgeport,  Conn. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Western  Electric  Co.,  120  Broadway,  New 

_  York,  N.  Y. 

Westinghouse  Electric  Corp.,  2519  Wilkens 
Ave.,  Baltimore  3,  Md. 


T ubes _ 

CATHODE  RAY  TUBES 


DuMont  Laboratories,  Inc.,  Allen  B.,  2 
Main  Ave.,  Passaic,  N.  J. 

Electronic  Tube  Corn.,  1200  E.  Mermaid 
Ave.,  Chestnut  Hill,  Philadelphia,  Pa. 

Farnsworth  Television  Radio  Corp.,  3702 
Pontiac  St,  Fort  Wayne,  Ind. 

General  Electric  Co.,  Schenectady  5,  New 
York 

Ken-Rad  Div.,  General  Electric  Co.  Elec¬ 
tronics  Dept,  Owensboro,  Ky. 

Lenoxite  Div.,  Lenox  Inc.,  65  Prince  St, 
Trenton  5,  N.  J. 

Lewis  Electronics,  Inc.,  Los  Gatos,  Calif. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

North  American  Philips  Co.,  100  East 
42nd  St.,  New  York  17,  N.  Y, 

Philco  Corp.,  Tioga  &  C  Sts.,  Philadelphia 
34,  Pa. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rauland  Corp.,  4245  N.  Knox  Ave.,  Chi¬ 
cago  41,  Ill. 

Standard  Arcturus  Corp.,  30  Court  St, 
Newark  2,  N.  J. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York,  N.  Y. 

Western  Electric  Co.,  120  Broadway,  New 
York  5,  N.  Y. 


CURRENT  REGULATING  TUBES  (Ballast) 

Amperlte  Co.,  561  Broadway,  New  York, 
N.  Y. 

Clarostat  Mfg.  Co.,  Inc.,  130  Clinton  St., 
Brooklyn  1,  N.  Y. 

Continental  Electric  Co.,  903  Merchandise 
Mart,  Chicago  54,  Ill. 

Electronic  Enterprises,  Inc.,  65-67  Seventh 
Ave.,  Newark  4,  N.  J. 

Emerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Hytron  Radio  &  Electronics  Corp.,  76  Laf¬ 
ayette  St,  Salem,  Mass. 

J.F.D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkwy.,  Brooklyn,  N.  Y. 

Magnetic  Windings  Co.,  Div.  of  Essex 
Wire  Corp.,  416  South  16th  St,  Eas¬ 
ton,  Pa. 

Mlca  Products  Mfg.  Co.,  69  Wooster  St, 
New  York,  N,  Y. 

Muter  Co.,  1255  S.  Michigan  Ave.,  Chi¬ 
cago,  Ill. 

National  Union  Radio  Corp.,  15  Wash¬ 
ington  St,  Newark  2,  N.  J. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal- 
th3.m  Af&ss 

Smith  Mfg.  Co.,  Nathan  R,  105  Pasadena 
Ave.,  South  Pasadena,  Calif. 

Standard  Arcturus  Corp.,  30  Court  St, 
Newark  2,  N.  J. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Taylor  Tubes,  Inc.,  2312  Wabansla  Ave., 
Chicago  47,  Ill. 

Western  Electric  Co.  Inc.,  120  Broadway, 
New  York,  N.  Y. 

Westinghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa.  ,  , 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

GEIGER-MUELLER  TUBES  and 
EQUIPMENT 

Aerolux  Light  Corp.,  653-llth  Ave.,  New 
York  19,  N.  Y.  _ 

Cyclotron  Specialties  Co.,  Moraga,  Calif. 

Dtstillatlon  Products  Co^l755  Ridge  Road 
W.,  Rochester,  N.  Y. 

General  Radio  Co.,  275  Massachusetts 
Ave.,  Cambridge  39,  Mass. 

Geophysical  Instrument  Co.,  Key  Blvd.  & 
Nash  St,  Arlington,  Va. 

Herbach  &  Rademan  Co.,  Mfg.  Div.,  617 
Ludlow  St,  Philadelphia  6,  Pa, 

North  American  Philips  Co.,  100  Elast 
42nd  St,  New  York  17,  N.  Y. 

Universal  X-Ray  Products,  Inc.,  1800 
North  Francisco  Ave.,  Chicago  47,  Ill. 

Westinghouse  Electric  Corp.,  E.  Pitts¬ 
burgh,  Pa. 

HEARING  AID  TUBES 

Aurex  Corp.,  1117  N.  Franklin  St,  Chi¬ 
cago  10,  Ill. 

Hytron  Radio  &  Electronics  Corp.,  76 
I..afayette  St,  Salem,  Mass. 

Ken-Rad  Div.,  General  Electric  Co.,  Elec¬ 
tronics  Dept.,  Owensboro,  Ky. 


Myers  &  Sons,  E.  A.,  Radioear  Bldg.,  Mt 
Lebanon,  Pittsburgh,  Pa. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal- 

Radio  Con?,  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Sonotone  Corp.,  P.  O..  Box  200,  Saw  Mill 
River  Rd.,  Elmsford,  N.  Y. 

Standard  Arcturus  Corp.,  30  Court  St, 

2  J# 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

INDUSTRIAL  TUBES 

Aerolux  Light  Corp.,  653  Eleventh  Ave., 
New  York  19,  N.  Y. 

Amperex  Electronic  Co.,  79  Washington 
St,  Brooklyn,  N.  Y. 

Chatham  Electronics,  475  Washington  St, 
Newark  2,  N.  J. 

Continental  Electric  Co.,  903  Merchandise 
Mart,  Chicago  64,  Ill. 

Controls  Corp.,  98  Union  St,  Worcester 

Eltel-McCullough,  Inc.,  San  Bruno,  Calif. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Electronic  Enterprises,  Inc.,  65-67  Seventh 
Ave.,  Newark  4,  N.  J. 

Electronic  Products  Co.,  Ill  E.  Third  St, 
Mt.  Vernon,  N.  Y. 

Electrons,  Inc.,  127  Sussex  Ave.,  Newark, 
N.  J. 

Farnsworth  Television  &  Radio  Corp.,  3702 
Pontiac  St,  Fort  Wayne,  Ind. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St,  Newark,  N.  J. 

Fredericks  Co.,  Geo.  E.,  Bethayres,  Pa. 

General  Electric  Co.,  Schenectady  6,  N.  Y. 

General  Electronics,  Inc.,  1819  Broadway, 
New  York  23,  N.  Y. 

Hanovia  Chemical  &  Mfg.  Co.,  233  N.  J. 
R.  R.  Ave.,  Newark,  N.  J. 

Heintz  &  Kaufman,  Ltd.,  South  San 
Francisco,  Calif. 

Hytron  Radio  &  Electronics  Corp.,  76  Laf¬ 
ayette  St.,  Salem,  Mass. 

Jennings  Radio  Mfg.  Co.,  1098  E.  William 
St.,  San  Jose  12,  Calif. 

Ken-Rad  Div.,  General  Electric  Co.  Elec¬ 
tronics  Dept,  Owensboro,  Ky. 

Litton  Engineering  Labs.,  Redwood  City, 
Calif. 

Machlett  Laboratories,  Springdale,  Conn. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

North  American  Philips  Co.,  100  E.  42nd 
St,  New  York,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Slater  Elec.  &  Mfg.  Co.,  Inc.,  728  Atlantic 
Ave.,  Brooklyn  17,  N.  Y. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati 
12.  Ohio 

Standard  Arcturus  Corp.,  30  Court  St, 
Newark  2,  N.  J. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Taylor  Tubes,  Inc.,  2312  Wabansla  Ave., 
Chicago  47,  Ill. 

United  Electronics  Co.,  42  Spring  St, 
Newark  2,  N.  J. 

Universal  X-Ray  Products,  Inc.,  1800 
North  Francisco  Ave.,  Chicago  47,  Ill. 

Vlctoreen  Instrument  Co.,  5806  Hough 
Ave.,  Cleveland  3,  Ohio 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Westinghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

PHOTOTUBES  &  PHOTOCELLS 

Aray  Mfg.  &  Supply  Co.,  3107  Pine  St., 
St  Louis  3,  Mo. 

Bradley  Laboratories,  82  Meadow  St, 
New  Haven,  Conn. 

Continental  Electric  Co.,  903  Merchandise 
Mart,  Chicago  54,  IlL 

DeJur  Amsco  Corp.,  Northern  Blvd.  at 
45th  St,  Long  Island  City  1,  N.  Y. 

Eby,  Inc.,  Hugh  H.,  18  W.  Chelton  Ave., 
Philadelphia  13,  Pa. 

Elsler  Engineering  Co.,  740  South  13th 
St,  Newark  3,  N.  J. 

G-M  Laboratories,  Inc.,  4313  N,  Knox 
Ave.,  Chicago  32,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Scientific  Corp.,  4829  S.  Kedzle 
Ave.,  Chicago,  Ill. 

Hickok  Electrical  Instrument  Co.,  10514 
DuPont  Ave.,  Cleveland,  Ohio 
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Miles  Reproducer  Co.,  Inc.,  812  Broadway, 
New  York,  N.  Y. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St.,  Newark  2,  N.  J. 

Pfaltz  &  Bauer,  Inc.,  350  Fifth  Ave.,  New 
York,  N.  Y. 

Photovolt  (3orp.,  95  Madison  Ave.,  New 
York  1«,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rauland  Corp.,  4245  N.  Knox  Ave.,  Chi¬ 
cago  41,  Ill. 

Rehtron  Corp.,  4313  Lincoln  Ave.,  Chi¬ 
cago  18,  111. 

Selenium  Corp.  of  America,  1719  W.  Pico 

^  Blvd.,  Los  Angeles  15,  Calif. 

Standard  Arcturus  Corp.,  30  Court  St., 
Newark  2,  N.  J. 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westlnghouse  Lamp  Div.,  Westlnghouse 
Electric  &  Mfg.  Co.,  Bloomfield,  N.  J. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Weeton  Electrical  Instrument  Corp.,  614 
Frellnghuysen  Ave.,  Newark  5,  N.  J. 

RECEIVING  TUBES 

Admiral  Corp.,  3800  W.  Cortland  St., 
Chicago  11,  Ill. 

Bimerson  Radio  &  Phonograph  Corp.,  Ill 
Eighth  Ave.,  New  York,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  New 
York 

Hytron  Radio  &  Electronics  Corp.,  76  Laf¬ 
ayette  St.,  Salem,  Mass. 

Ken-Rad  Div.,  General  Electric  Co.,  Elec¬ 
tronics  Dept.,  Owensboro,  Ky. 

Magnavox  Co.,  The,  2131  Bueter  Rd.,  Fort 
Wayne  4,  Ind. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St.,  Newark  2,  N.  J. 

Phllco  Corp.,  Tioga  &  C  Sts.,  Philadelphia, 
34,  Pa. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal- 

Slater  Electric  &  Mfg.  Co.,  Inc.,  728  At¬ 
lantic  Ave.,  Brooklyn  17,  N.  Y. 

Standard  Arcturus  Corp.,  30  Court  St., 
Newark  2,  N.  .1. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Tung-Sol  Lamp  Works  Inc.,  95  Eighth 
Ave.,  Newark,  N.  J. 

Vlctoreen  Instrument  Co.,  5806  Hough 
Ave.,  Cleveland  3,  Ohio 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York,  5,  N.  Y. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

RECTIFYING  TUBES 

Amperex  Electronic  Corp.,  25  Washing¬ 
ton  St.,  Brooklyn,  N.  Y. 

Chatham  Electronics,  475  Washington  St., 
Newark  2,  N.  J. 

Continental  Electric  Co.,  903  Merchandise 
Mart,  Chicago  54,  Ill. 

Bitel-McCullough,  Inc.,  San  Bruno,  Calif. 

Electric  Heat  Control  Co.,  9123  Inman 
AVe.,  Cleveland  5,  Ohio 

Electronic  Products  Co.,  Ill  E.  Third  St., 
Mt.  Vernon,  N.  Y. 

Electrons,  Inc.,  127  Sussex  Ave.,  Newark, 
N.  J. 

Federal  Engineering  Co.,  37  Murray  St., 
New  York  7,  N.  Y. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

(3eneral  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electric  X-Ray  Corp.,  2012  Jack- 
son  Blvd.,  Chicago,  Ill. 

General  Electronics,  Inc.,  1819  Broadway, 
New  York  23,  N.  Y. 

Heinta  &  Kaufman,  Ltd.,  South  San 
Francisco,  Calif. 

Hytron  Radio  &  Electronics  Corp.,  76  Laf¬ 
ayette  St..  Salem,  Mass. 

Industrial  &  Commercial  Electronics,  Bel¬ 
mont,  Calif. 

Jennings  Radio  Mfg.  Co.,  1098  E.  William 
St,  San  Jose  12,  Calif. 

Machlett  Laboratories,  Springdale,  Conn. 

Mellaphone  Corp.,  Rochester  2,  N.  Y. 

National  Co.,  Inc.,  61  Sherman  St.,  Mal¬ 
den  48,  Mass. 

National  Union  Radio  Corp.,  15  Washing¬ 
ton  St,  Newark  2,  N.  J. 

North  American  Philips  Co.,  100  East 
42rd  St,  New  York  17,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal- 

Slater  Electric  &  Mfg.  Co.,  Inc.,  728  Atlan¬ 
tic  Ave.,  Brooklyn  17,  N.  Y. 


Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn  1,  N.  Y. 

Sperti,  Inc.,  Norwood  Station,  Cincinnati 
12,  Ohio 

Standard  Arcturus  Corp.,  30  Court  St, 
Newark  2,  N.  J. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 

Taylor  Tubes,  Inc.,  2312  Wabansla  Ave., 
Chicago  47,  Ill. 

Translito,  Inc.,  647  Kent  Ave.,  Brooklyn, 

N.  Y. 

United  Electronics  Co.,  42  Spring  St, 
Newark  2,  N.  J. 

Universal  X-Ray  Products,  Inc.,  1800 
North  Francisco  Ave.,  Chicago  47,  Ill. 

Vlctoreen  Instrument  Co.,  5806  Hough 
Ave.,  Cleveland  3,  Ohio 

Western  Electric  Co.,  Inc.,  120  Broadway, 
New  York  5,  N.  Y. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Westlnghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Zenith  Radio  Corp.,  6001  Dickens  Ave., 
Chicago,  Ill. 

TRANSMITTING  and  POWER  TUBES 

Amperex  Electronic  Corp.,  25  Washing¬ 
ton  St,  Brooklyn,  N.  Y. 

Chatham  Electronics,  475  Washington 
St,  Newark  2,  N.  J. 

Controls  Corp.,  98  Union  St,  Worcester  8, 
Mass. 

de  Forest  Laboratories,  Lee,  5106  Wil- 
shire  Blvd.,  Los  Angeles,  Calif. 

Eltel-McCullough,  Inc.,  San  Bruno,  Cal. 

Electron  Equipment  Corp.,  917  Meridian 
Ave.,  South  Pasadena,  Calif. 

Electronic  Enterprises,  Inc.,  65-67  Seventh 
Ave.,  Newark  4,  N.  J. 

Electronic  Products  Co.,  Ill  E.  Third  St., 
Mt.  Vernon,  N.  Y. 

Electronic  Tube  Corp.,  1200  E.  Mermaid 
Ave.,  Chestnut  Hill,  Philadelphia,  Pa. 

Federal  Engineering  Co.,  37  Murray  St., 
New  York  7,  N.  Y. 

Federal  Telephone  and  Radio  Corp.,  591 
Broad  St.,  Newark,  N.  J. 

General  Electric  Co.,  Schenectady  5,  New 
York 

General  Electronics,  Inc.,  1819  Broadway, 
New  York  23,  N.  Y. 

Heintz  &  Kaufman,  Ltd.,  South  San  Fran¬ 
cisco.  Calif. 

Hytron  Radio  &  Electronics  Corp.,  76  Laf¬ 
ayette  St.,  Salem,  Mass. 

Industrial  &  Commercial  Electronics,  Bel¬ 
mont,  Calif. 

Jennings  Radio  Mfg.  Co.,  1098  E.  William 
St.,  San  Jose  12,  Calif. 

Ken-Rad  Div.,  General  Electric  Co.,  Elec¬ 
tronics  Dept.,  Owensboro,  Ky. 

Lewis  Electronics,  Inc.,  Los  Gatos,  Calif. 

Litton  Engineering  Labs.,  P.  O.  Box  749, 
Redwood  City,  Calif. 

Machlett  Laboratories,  Springdale,  Conn. 

National  Union  Radio  Corp.,  15  Wash¬ 
ington  St.,  Newark  2,  N.  J. 

North  American  Philips  Co.,  Inc.,  100 
East  42nd  St.,  New  York  17,  N.  Y. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Raytheon  Mfg.  Co.,  Foundry  Ave.,  Wal¬ 
tham,  Mass. 

Slater  Electric  &  Mfg.  Co.,  Inc.,  728  At¬ 
lantic  Ave.,  Brooklyn  17,  N.  Y. 

Sperry  Gyroscope  Co.,  Manhattan  Bridge 
Plaza,  Brooklyn  1,  N.  Y. 

Sperti,  Inc.,  Norw’ood  Station,  Cincinnati 
12,  Ohio 

Standard  Arcturus  Corp.,  30  Court  St., 
Newark  2,  N.  J. 

Sylvania  Electric  Products,  Inc.,  500  Fifth 
Ave..  New  York  18,  N.  Y. 

Taylor  Tubes,  Inc.,  2312  Wabansla  Ave., 
Chicago  47,  Ill. 

Tung-Sol  Lamp  Works,  Inc.,  95  Eighth 
Ave.,  Newark,  N.  J. 

United  Electronics  Co.,  42  Spring  St.,  New- 
2  J 

Western  Electric  Co.,  Inc.,  120  Broad¬ 
way,  New  York  5,  N.  Y. 

Westlnghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

VOLTAGE  REGULATING  TUBES 

see  Rectifying  Tubes 

X-RAY  TUBES  and  EQUIPMENT 

Eureka  X-Ray  Corp.,  3250  N.  Kilpatrick 
St.,  Chicago.  Ill. 

Fischer  &  Co.,  H.  G.,  2323  Wabansla  Ave., 
Chicago  47,  Ill. 


Franklin  X-Ray  Co.,  2100  Arch  St.,  I’hila- 
delphia  3,  Pa. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

General  Electric  X-Ray  Corp.,  2012  Jack- 
son  Blvd.,  Chicago,  Ill. 

Machlett  Laboratories,  Springdale,  Conn. 

Newman  X-Ray  Corp.,  518  Hankes  Ave., 
Aurora,  Ill. 

North  American  Philips  Co.,  Inc.,  Metallix 
Div.,  100  East  42nd  St.,  New  York, 

N.  Y. 

Peerless  Laboratories,  461  Tenth  Ave., 
New  York  18,  N.  Y. 

Picker  X-Ray  Corp.,  300  Fourth  Ave., 
New  York  10,  N.  Y. 

Standard  X-Ray  Co.,  1932  North  Burling 
St.,  Chicago  14,  Ill. 

Universal  X-Ray  Products,  Inc.,  1800  N. 
Francisco  Ave.,  Chicago  47,  Ill. 

Westlnghouse  Electric  Corp.,  Industrial 
Electronics  &  X-Ray  Divs.  Baltimore 
3,  Md. 

Westinghouse  Electric  Corp.,  Lamp  Div., 
Bloomfield,  N.  J. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Tube  Manuiacturers — Test 
Equipment _ 

Sherron  Electronics  Co.,  1201  Flushing 
Ave.,  Brooklyn  6,  N.  Y. 

Tube  Making  Machines _ 

see  Machines,  Tube  Making 

Tube  Parts _ 

Admak  Manufacturing  Co.,  46  Cordier  St., 
Irvington,  N.  J.  ' 

American  Brass  Co.,  Waterbury  88,  Conn. 

Art  Wire  &  Stamping  Co.,  227  High  St, 
Newark  2,  N.  J. 

Bead  Chain  Mfg.  Co.,  110  ML  Grove  SL, 
Bridgeport  5,  Conn. 

Callite  Tungsten  Corp.,  544  39th  St,  Union 
City,  N.  J. 

Electronic  Manufacturing  Co.,  20  Orange 
St.,  Newark  2,  N.  J. 

Electronic  Products  Co.,  Ill  E.  Third  St, 
Mt.  Vernon,  N.  Y. 

Engineering  Co.,  27  Wright  St.,  Newark, 

N.  J. 

Fansteel  Metallurgical  Corp.,  2200  Sheri¬ 
dan  Road,  North  Chicago,  Ill. 

Ford  Radio  &  Mica  Corp.,  538  63rd  St, 
Brooklyn,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Goat  Metal  Stampings,  Inc.,  314  Dean  St, 
Brooklyn,  N.  Y. 

Haydu  Bros.,  Mt.  Bethel  Rd.,  Plainfield, 

N.  J. 

Huse  Liberty  Mica  Co.,  171  Camden  St, 
Boston,  Mass. 

King  Laboratories,  Inc.,  205  Oneida  Street, 
Syracuse  4,  N.  Y. 

Lewis  Electronics  Inc.,  Los  Gatos,  Calif. 

Litton  Engineering  Labs.,  P.  O.  Box  749, 
Redwood  City,  Calif. 

Makepeace  Co.,  D.  E.,  Attleboro,  Mass. 

Mica  Products  Mfg.  Co.,  69  Woo.ster  St, 
New  York,  N.  Y. 

Munsell  &  Co.,  Eugene,  200  Varick  St, 
New  York,  N.  Y. 

National  Carbon  Co.  Inc.,  30  East  42nd 
St.,  New  York  17,  N.  Y. 

Northern  Mfg.  Co.,  Inc.,  36  Spring  St, 
Newark,  N.  J. 

Pierce  Paper  Products  Co.,  Rockford.  Ill- 

Radio  Corp.  of  America,  R.C.A.  Victor 
Div.,  Camden,  N.  J. 

Rice’s  Sons,  Inc.,  Bernard,  325  Fifth  Ave., 
New  York,  N.  Y. 

Springfield  Sound  Co.,  Electronics  Div.,  12 
Cass  St,  Springfield,  Mass. 

Superior  Tube  Co.,  Norristown,  Pa. 

Thompson  Corp.,  Geo.  S.,  5240  Hunting- 
ton  Drive,  Los  Angeles  32,  Calif. 

Tlngstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago.  Ill. 

Unlted-Carr  Fastener  Corp.,  31  Ames  St, 
Cambridge,  Mass. 

Westinghouse  Electric  Corp.,  East  Pitts- 

Wlckw'ire  Spencer  Metallurgical  Corp.,  260 
Sherman  St.,  Newark  2,  N.  J. 

Worcester  Pressed  Steel  Co.,  100  Barber 
Ave.,  Worcester,  Mass. 

Tube  Repairs - - 

Electronic  Products  Co.,  Ill  B.  Third  St., 
Mt.  Vernon,  N.  Y. 

Freeland  &  Olschner  Products,  Inc.,  oi* 
Baronne  St,  New  Orleans  13,  La. 
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Lewis  Electronics,  Inc.,  Los  Gatos,  Calif. 
Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

West  Shore  Laboratories,  Box  117,  Mar¬ 
blehead.  Mass. 


Tubing - 

BRASS  and  COPPER  TUBING 

American  Brass  Co.,  Waterbury  88,  Conn. 

Bridgeiwrt  Brass  Co.,  E.  Main  St.,  Bridge¬ 
port,  Conn. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St.,  Waterbury  91,  Conn. 

Edwards,  Inc.,  T.  J.,  121  Beach  St.,  Bos¬ 
ton  5,  Mass. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  III. 

nsco  Copper  Tube  &  Product  Inc.,  Marle- 
mont  27,  Ohio 

Precision  Tube  Co.,  3828  Terrace  St., 
Philadelphia  28,  Pa. 

Revere  Copper  &  Brass  Inc.,  230  Park 
Ave.,  New  York  17,  N.  Y. 

Soovill  Mfg.  Co.,  99  Mill  St.,  Waterbury 
91,  Conn. 

Uniform  Tubes,  Shurs  Lane  &  Laurlston 
St.,  Roxborough,  Philadelphia,  Pa. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Wolverine  Tube  Co.  Div.,  Calumet  &  Hecla 
Consolidated  Copper  Co.,  1411  Central 
Ave.,  Detroit  9,  Mich. 

CERAMIC  TUBING 

see  Insulation 

FABRIC  TUBES  and  TUBING 

Alpha  Wire  Corp.,  50  Howard  St.,  New 
York,  N.  Y. 

Anchor  Webbing  Co.,  1005  Main  St.,  Paw¬ 
tucket,  R.  I. 

B.  &  C.  Insulation  Products,  Inc.,  261 
Fifth  Ave.,  New  York  16,  N.  Y. 

Brand  &  Co.,  William,  276  Fourth  Ave., 
New  York  10,  N.  Y. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 

Hope  Webbing  Co.,  Providence,  Rhode 
Island 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St,  Chicago  6,  Ill. 

Insulation  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington  11,  N.  J. 

Mclnerny  Plastics  Co.,  6.55  Godfrey  Ave., 
S.  W.,  Grand  Rapids  1,  Mich. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mltchell-Rand  Insulation  Co.,  Inc.,  51  Mur¬ 
ray  St.,  New  York  7,  N.  Y. 

National  Varnished  Products  Corp.,  211 
Randolph  Ave.,  Woodbridge,  N.  J. 

Penn  Fibre  &  Specialty  Co.,  20.30  E.  West¬ 
moreland  St.,  Philadelphia  34,  Pa. 

Surprenant  Electrical  Insulation  Co.,  84 
Purchase  St.,  Boston  10,  Mass. 

Tlngstol  Corp.,  1461  W.  Grand  Ave.,  Chl- 
cago.  111. 

Varflex  Corp.,  N.  Jay  St.,  Rome,  N.  Y. 

FIBRE  TUBING 

see  InHulation 

GLASS  TUBES  and  TUBING 

Aerolux  Light  Corp.,  653-llth  Ave.,  New 
York  19,  N.  Y. 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

B.  &  C.  Insulation  Products,  Inc.,  261  Fifth 
Ave.,  New  York  16,  N.  Y. 

Sache  &  Co.,  Semon,  686  Greenwich  St, 
,  New  York  14,  N.  T. 

-entl^ey,  Harrla  Mfg.  Co  Hector  St  L4me 

Sts.,  Conshohocken,  Pa. 

Brand  &  Co.,  William,  276  Fourth  Ave., 
New  York  10,  N.  Y. 

Corning  Glass  Works,  Corning,  N.  Y. 

Flaher  Scientific  Co.,  711  Forbes  St,  Pitts- 
burgh.  Pa. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Qoodall  Electric  Mfg.  Co.,  320  N.  Spruce 
St.,  Ogallala.  Nebr. 

Insulation  Manufacturers  Corp.,  565  'W. 
Washington  Blvd.,  Chicago  6,  Ill. 


PRODUCTS 


Irvington  Varnlsn  &  Insulator  Co.,  10 
Argyle  Terrace,  Irvington  11,  N.  J. 

LIbbey  Glass  Div.  Owens-Illinois  Glass 
Co.,  P.  O.  Box  1035-36,  Toledo  1,  Ohio 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Varflex  Corp.,  N.  Jay  St.,  Rome,  N.  Y. 

KNITTED  WIRE  TUBES  and  TUBING 

Alden  Products  Co.,  117  North  Main  St., 
Brockton  64,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York  4,  N.  Y. 

Chicago  Metal  Hose  Corp.,  1315  S.  3rd 
Ave.,  Maywood,  Ill. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Essex  Wire  Corp.,  1601  Wall  St,  Fort 
Wayne,  Ind. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

METAL  and  ALLOY  TUBING 


Newcomb  Audio  Products  Co.,  2815  S.  Hill 
St.,  Los  Angeles,  Calif. 

Northern  Communications  Mfg.  Co.,  210 
East  40th  St.,  New  York,  N.  Y. 

Pacific  Sound  Equipment  Co.,  1334 
Cahuenga  Blvd.,  Hollywood,  Calif. 

Presto  Recording  Corp.,  242  W.  55th  St, 
New  York,  N.  Y. 

Proctor  Co.,  B.  A.,  Inc.,  2  W.  45th  St, 
New  York,  N.  Y. 

Radiad  Service,  720  West  Schubert  Ave., 
Chicago  14,  Ill. 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J. 

Rek-O-Kut  Co.,  173  Lafayette  St,  New 
York  13,  N.  Y. 

Robinson  Recording  Laboratories,  35  S. 
Ninth  St,  Philadelphia,  Pa. 

Talking  Devices  Co.,  4447  W.  Irving  Park 
Rd.,  Chicago,  Ill. 

United  Cinephone  Corp.,  65  New  Litchfield 
St,  Torrington,  Conn. 

Webster  Chicago  Corp.,  Electronics  Div., 
3825  Armltage  Ave.,  Chicago,  Ill. 


American  Brass  Co.,  Waterbury  88,  Conn. 

General  Plate  Div.,  Metals  &  Controls 
Corp.,  34  Forest  St.,  Attleboro,  Mass. 

International  Nickel  Co.,  67  Wall  St., 
New  York  5,  N.  Y. 

Johnson  Co.  E.  F.,  Waseca,  Minn. 

Makepeace  Co.,  D.  E.,  Attleboro,  Mass. 

National  I>ead  Co.,  Ill  Broadway,  New 
York  6.  N.  Y. 

Precision  Tube  Co.,  3828  Terrace  St., 
Philadelphia  28,  Pa. 

Revere  Copper  &  Brass  Inc.,  230  Park 
Ave.,  New  York  17,  N.  Y. 

Summerill  Tubing  Co.,  Montgomery 
County,  Bridgeport,  Pa. 

Superior  Tube  Co.,  Norristown,  Pa. 

Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 

Uniform  Tubes,  Shurs  Lane  &  Laurlston 
St,  Roxborough,  Philadelphia,  Pa. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

PAPER  TUBES  and  TUBING 

American  Paper  Tube  Co.,  Hazel  St, 
Woonsocket,  R.  I. 

B.  &  C.  Insulation  Products  Inc.,  261  Fifth 
Ave.,  New  York  16,  N.  Y. 

Bentley  Harris  Mfg.  Co.,  Hector  &  Lime 
Sts.,  Conshohocken,  Pa. 

Creative  Plastics  Corp.,  963  Kent  Ave., 
Brooklyn,  N.  Y. 

Cross  Paper  Products  Corp.,  2595  Third 
Ave.,  New  York,  N.  Y. 

Franklin  Flbre-Lamltex  Corp.,  12th  & 
French  Sts.,  Wilmington,  Del. 

General  Electric  Co.,  Bridgeport.  Conn. 

General  Paper  Tube  Co.,  430  E.  Chelton 
Ave.,  Philadelphia,  Pa. 

Insulation  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Mica  Products  Mfg.  Co.,  69  Wooster  St., 
New  York,  N.  Y. 

Paramount  Paper  Tube  Co.,  801  Glasgow 
Ave.,  Fort  Wayne,  Ind. 

Pierce  Paper  Products  Co.,  Rockford.  Ill. 

Precision  Paper  Tube  Co..  2033  W. 
Charleston  St.,  Chicago  47,  Ill. 

Tlngstol  Corp.,  1461  W.  Grand  Ave.,  Chi¬ 
cago,  Ill. 

Westinghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

PLASTIC  TUBING 

see  Insulation 


Varnish. 


see  Finishes 

Vibration  Insulating 
Mountings _ 

see  Mountings 

Vibrator  Testers _ 


see  Testers,  Vibration 

V  ibrators _ 


Allis  Chalmers  Mfg.  Co.,  Milwaukee,  Wise. 

American  Television  &  Radio  Co.,  300  E. 
Fourth  St.,  St.  Paul,  Minn. 

Collins  Radio  Co.,  855  35th  St.,  N.  E., 
Cedar  Rapids,  Iowa 

Ecco  High  Frequency  Electric  Corp.,  7020 
Hudson  Blvd.,  North  Bergen,  N.  J. 

Electric  Specialty  Co.,  211  South  St.,  Stam¬ 
ford,  Conn. 

Electronic  Laboratories,  Inc.,  Indianapolis, 
Ind. 

Electronic  Products  Mfg.  Co.,  7300  Huron 
River  Drive,  Dexter,  Mich. 

Fidelity  Electric  Co.,  332  N.  Arch  St., 
Lancaster,  Pa. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

James  Vibrapowr  Co.,  1551  Thomas  SL, 
Chicago  22,  Ill. 

Kurman  Electric  Co.,  35-18  37th  St.,  Long 
Island  City  1,  N.  Y. 

Mallory  &  Co.,  Inc.,  P.  R.,  3029  E.  Wash¬ 
ington  St.,  Indianapolis  6,  Ind. 

Oak  Mfg.  Co.,  1260  Clybourn  Ave.,  Chi¬ 


cago  10,  Ill. 

Philmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Radiart  Corp.,  3571  West  62nd  St.,  Cleve¬ 
land  2,  Ohio 

Radio  Corp.  of  America,  RCA  Victor  Div., 
Camden,  N.  J.  .  . 

Richardson-Alien  Corp.,  15  West  20th  St., 
New  York  11,  N.  Y. 

Turner  Co.,  909  17th  St.,  Cedar  Rapids, 
Iowa 

Utah  Radio  Products  Co.,  820  Orleans  St., 
Chicago,  Ill. 

wn,^r>v  Ciav  Cnrn  f*haplotte.  Mich. 


Voltage  Dividers. 


T  urntables _ 

PHONOGRAPH  and  TRANSCRIPTION 
TURNTABLES 

Alliance  Mfg.  Co.,  Lake  Park  Blvd.,  Al¬ 
liance,  Ohio 

Allied  Recording  Products  Co.,  21-09  43rd 
Ave..  Long  Island  City  1,  N.  Y. 

Chicago  Sound  Systems  Co.,  2124  S.  Michi¬ 
gan  Ave.,  Chicago,  Ill. 

Electro  Acoustic  Co.,  2131  Bueter  Rd., 
Fort  Wayne,  Ind. 

Gates  Radio  Co.,  200  Hampshire  St., 
Quincy,  Ill. 

General  Electric  Co.,  Schenectady  6,  N.  Y. 

Harris  Mfg.  Co.,  2422  W.  Seventh  St., 
Los  Angeles  5,  Calif. 

Merkle-Korff  Gear  Co.,  213  N.  Morgan 
St.,  Chicago  7,  Ill. 


•ee  Dividers 

Voltage  Regulators _ 

see  Regulators 

Voltmeter  Multipliers. 

see  Multipliers 

Voltmeters _ 

see  Meters 

Volume  Controls _ 

see  Controls 
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Washers 


LOCK  WASHEBS 


American  Nut  &  Bolt  Fastener  Co.,  2045 
Doerr  St.,  Pittsburgh,  Pa. 

Chase  Brass  &  Copper  Co.,  Inc.,  236 
Grand  St.,  Waterbury  91,  Conn. 

Clark  Bros.  Bolt  Co.,  Milldale,  Conn. 

Federal  Screw  Products  Co.,  224  W. 
Huron  St.,  Chicago  10,  Ill. 

Garrett  Co.,  Inc.,  Geo.  K.,  1421  Chestnut 
St.,  Philadelphia  2,  Pa. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

Harper  Co.,  H.  M.,  2620  Fletcher  St., 
Chicago  18,  Ill. 

Hartford  Machine  Screw  Co.,  Hartford, 
Conn. 

Industrial  Screw  &  Supply  Co.,  713  W. 
Lake  St.,  Chicago  6,  Ill. 

Insuline  Corp.  of  America,  36-02  35th  Ave., 
Long  Island  City,  N.  Y. 

Manufacturers  Screw  Products,  270  W. 
Hubbard  St.,  Chicago,  Ill. 

National  Lock  Washer  Co.,  40  Hermon  St., 
Newark  5,  N.  J. 

Palnut  Co.,  Inc.,  77  Cordler  St.,  Irvington, 
11.  N.  J. 

Penn  Fibre  &  Specialty  Co.,  2030  B.  More¬ 
land  St,  Philadelphia  44,  Pa. 

Philadelphia  Steel  &  Wire  Corp.,  Penn 
St.  &  Belfleld  Ave.,  Philadelphia,  Pa. 

Positive  Lock  Washer  Co.,  181  Miller  St., 
J 

Prlntloid,  Inc.,  95  Mercer  St,  New  York  12, 


Quadriga  Mfg.  Co.,  213  W.  Grand  Ave., 
Chicago  11,  IlL 

St.  Louis  Screw  &  Bolt  Co.,  6900  N. 
B’way,  St  Louis  15,  Mo. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Scovlll  Mfg.  Co.,  99  Mill  St,  Waterbury 
91,  Conn. 

Shakeproof,  Inc.,  2501  N.  Keeler  Ave., 
Chicago  39,  Ill. 

Spaulding  Fibre  Co„  310  Wheeler  St, 
Tonawanda,  N.  Y. 

Standard  Locknut  &  Lockwasher  Inc., 
33-35  W.  St.  Clair  St,  Indianapolis  4, 
Ind. 

Sterling  Bolt  Co.,  209  W.  Jackson  Blvd.. 
Chicago,  Ill. 

Thompson-Bremer  &  Co.,  1640  W.  Hub¬ 
bard  St.  Chicago,  Ill. 

Worcester  Pressed  Steel  Co.,  100  Barber 
Ave.,  Worcester,  Mass. 

Wrought  Washer  Mfg.  Co.,  2100  S.  Bav 
St,  Milwaukee  7,  Wis. 


Wattmeters. 

see  Meters 


Waxes _ 

WAX.  RUBBER,  ASPHAITUM.  OR  OTHEI 
BASE  INSULATING  COMPOUNDS 

Allied  Asphalt  &  Mineral  Corp.,  217  Broad 
way.  New  York,  N,  Y. 

American  Phenolic  Corp.,  Chicago,  Ill. 

American  Products  Mfg.  Co.,  8127  Ole 
ander  St,  New  Orleans,  La. 

Anaconda  Wire  &  Cable  Co.,  25  Broad 
way.  New  York  4,  N.  Y. 

Austin  Co.,  M.  B.,  108  S.  Desplaines  St 
Chicago,  Ill. 

Bak^lte  Corp.,  Unit  of  Union  Carbide  i 
Carbon  Corp.,  30  East  42nd  St,  Ne\i 
York  17,  N.  Y. 

Biddle  Co.,  J^es  G.,  1213  Arch  St,  Phila 
delphia.  Pa. 

Blwax  Corp.,  3445  Howard  St,  Skokie,  Ill 

Candy  &  Co.,  2515  West  35th  St,  Chlcagc 

Canto!  Wax  Co.,  211  N.  Washington  St 
Bloomington,  Ind. 

Cochrane  Chemical  Co.,  432  Danforth  Ave 
Jersey  City,  N.  J. 

Communication  Parts,  1101  N.  Paulina  St 
Chicago  22,  Ill. 

Dolph  Co.,  John,  1060  Broad  St,  Newarl 
N.  J. 

Dow  Corning  Corp.,  Box  592,  Mldlanc 
Mich. 

duP<mt  de  Nemours  &  Co.,  E.  I.,  Plastic 
De^t,  626  Schuyler  Ave.,  Arlingtor 

Electrical  Engineers  Equipment  Co.,  Mel 
rose  Park,  Ill. 

Federal  Telephone  &  Radio  Corp.,  59 
Broad  St,  Newark,  N.  J. 

G  &  W  Electric  Specialty  Co.,  7800  Ken 
wood  Ave.,  Chicago,  Ill. 


General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockford,  Ill. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

George  Co.,  P.  D.,  4153  Bingham  Ave.,  St. 
Louis,  Mo. 

Georgia  Rosin  Products  Co.,  Savannah,  Ga. 

Giyoo  Products  Co.,  Inc.,  26  Court  St, 
Brooklyn,  N.  Y. 

Goodrich  Chemical  Co.,  B.  F.,  Rose  Bldg., 
Cleveland,  Ohio 

Impervious  Varnish  Co.,  Rochester,  Pa. 

Insl-X  Co.,  Inc.,  857  Meeker  Ave.,  Brook¬ 
lyn,  N.  Y. 

Insulatine  Co.,  1  Broadway,  New  York, 
N.  Y. 

In.sulation  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill. 

Irvington  Varnish  &  Insulator  Co.,  10  Ar- 
gyle  Terrace,  Irvington  11,  N.  J. 

Johns-Manville,  22  East  40th  St,  New 
York,  N.  Y, 

Johnson  &  Co.,  S.  C.,  Industrial  Div.,  Ra¬ 
cine,  Wise. 

Line  Material  Co.,  740  North  2nd  St,  Mil- 

McGill  Mfg.’ Co.,  :^x  670,  Valparaiso,  Ind. 

Mica  Insulator  Co.,  797  Broadway,  Sche¬ 
nectady  1,  N.  Y. 

Minerallac  Electric  Co.,  25  N.  Peoria  St, 
Chicago,  Ill. 

Mltchell-Rand  Insulation  Co.,  Inc.,  51  Mur¬ 
ray  St,  New  York  7,  N.  Y. 

National  Electric  Products  Corp.,  Fulton 
Bldg.,  Pittsburgh,  Pa. 

Nukem  Products  Corp.,  70  Niagara  St., 
Buffalo,  N.  Y. 

Paisley  Products,  Inc.,  1770  Canalport 
Ave.,  Chicago  16,  Ill. 

Okonite  Co.,  Canal  St,  Passaic,  N.  J. 

Pioneer  Asphalt  Co.,  435  N.  Michigan  Ave., 
Chicago,  Ill. 

Production  Engineering  Corp.,  666  Van 
Houten  Ave.,  Clifton,  N.  J.  (service) 

Robertson  Chemical  Co.,  9808  Meech  Ave., 
CJleveland,  Ohio 

Rockbestos  Products  Corp.,  310  Nicoll  St., 


New  Haven,  Conn. 

Roebllng’s  Sons  Co.,  John  A.,  640  S.  Broad 
St,  Trenton,  N.  J. 

Ruberoid  Co.,  500  Fifth  Ave.,  New  York, 
N.  Y. 

Rusgreer.  Mfg.  Co.,  14262  Birwood  Ave., 
Detroit,  Mich. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Sauereisen  Cement  Co.,  Sharpsburg  Sta¬ 
tion,  Pittsburgh,  Pa.  .  . 

Standard  Oil  Co.  (Indiana),  910  S.  Michi¬ 
gan  Ave.,  Chicago  80,  Ill. 

Sterling  Varnish  Co.,  Haysville,  Pa. 

Standard  Varnish  Works,  2600  Richmond 
Terrace,  Staten  Island  3,  N.  Y. 

Trotter  &  Co.,  E.  T.,  594  Johnson  Ave., 
Brooklyn,  N.  Y.  . 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York,  N.  Y. 

woatinp'timisA  Electric  Corn..  East  Pitts¬ 


burgh,  Pa.  . 

Wltco  Chemical  Co.,  295  Madison  Ave., 
New  York  17,  N.  Y.  , 

Zophar  Mills,  Inc.,  112  26th  St,  Brooklyn 
32,  N.  Y. 


Welding  Controls  &  Timers 

see  Timers,  Welding 


Winders 


COIL  WINDERS 

see  Machines 

WINDINGS 

see  Coils 


Wire. 


ANTENNA  WIRE 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

American  Brass  Co.,  Waterbury  88,  Conn. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 

Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York  4,  N.  Y. 

Ansonia  Electrical  Co.,  Ansonia,  Conn. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St, 
Chicago  44,  Ill. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Boston  Insulated  Wire  &  Cable  Co.,  65 
Bay  St.  (Dorchester),  Boston,  Mass. 


Cha.se  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  W'aterbury  91,  Conn. 

Columbia  Wire  &  Supply  Co.,  4106  N. 
Pulaski  Road,  Chicago  41,  Ill. 

Crescent  Insulated  Wire  &  Cable  Co.,  N. 
Olden  Ave.,  Trenton,  N.  J. 

Diamond  Wire  &  Cable  Co.,  128  E.  16th 
St,  Chicago  Heights,  Ill. 

Eagle  Electric  Mfg.  Co.  Inc.,  23-10  Bridge 
Plaza  S.,  Long  Island  City,  N.  Y. 

Electric  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron,  Mich. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Essex  Wire  Corp.,  1601  Wall  St,  Fort 
Wayne,  Ind. 

Fleron  &  Son,  Inc.,  M.  M.,  113  N.  Broad 
St,  Trenton,  N.  J. 

Flexo  Wire  Co.,  638  Genessee  St.  W., 
Syracuse  1,  N.  Y. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Electric  Co.,  Schenectady  5,  N.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

New  England  Electrical  Wks.,  Inc.,  365 
Main  St,  Lisbon,  N.  H. 

Paranite  Wire  &  Cable  Div.  of  Essex 
Wire  Corp.,  1601  Wall  St,  Fort 
Wayne  6,  Ind. 

Roebling’s  Sons  Co.,  John  A.,  640  S.  Broad 
St,  Trenton  2,  N.  J. 

Schott  Co.,  Walter  L.,  9306  Santa  Monica 
Blvd.,  Beverly  Hills,  Calif. 

Spencer  Wire  Co.,  West  Brookfield,  Mass. 

Uniform  Tubes,  Shurs  Lane  &  Lauriston 
St,  Roxborough,  Philadelphia,  Pa. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N,  Y. 

Westinghouse  Lamp  Div.,  Westinghouse 
Electric  Corp.,  Bloomfield,  N.  J. 


HIGH  VOLTAGE  WIRE 


Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 

Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York  4,  N.  Y. 

Birnbach  Radio  Co.  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Boston  Insulated  Wire  &  Cable  Co.,  65 
Bay  St,  Dorchester,  Boston,  Mas.s. 

Columbia  Wire  &  Supply  Co.,  4106  North 
Pulaski  Road,  Chicago  41,  Ill. 

Crescent  Co.,  Inc..  Front  &  Central  Ave., 
Pawtucket,  R.  I. 

Crescent  Insulated  Wire  &  Cable  Co., 
N.  Olden  Ave.,  Trenton,  N.  J. 

Diamond  Wire  &  Cable  Co.,  128  E.  16th 
St,  Chicago  Heights,  Ill. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 

Elec^ic  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron,  Mich. 

Essex  Wire  Corp.,  1601  Wall  St,  Fort 
Wayne,  Ind. 

Flexo  Wire  Co.,  638  Genesee  St  W., 
Syracuse  1,  N.  Y. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 

General  Electric  Co.,  Schenectady,  N,  i. 

Goldmark  Wire  Co.,  James,  116  West  St, 


New  York  7,  N.  Y. 

Lenz  Electric  Mfg.  Co.,  1751  N,  Western 
Avenue,  Chicago  47,  Ill. 

National  Electric  Products  Corp.,  Fulton 
Bldg.,  Pittsburgh,  Pa. 

Okonite  Co.,  Canal  St,  Passaic,  N.  J. 
Phelps  Dodge  Copper  Products  Cop?.. 
American  Copper  Prods.  Div.,  40  Wall 
St,  New  York,  N.  Y. 

Rhode  Island  Insulated  Wire  Co.,  50 
Burnham  Ave.,  Providence,  R-  I-  „ 
Roebllng’s  Sons  C!o.,  John  A.,  640  o. 
Broad  St,  Trenton  2,  N.  J. 


United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Western  Insulated  Wire,  Inc.,  1151  South 
Broadway,  Los  Angeles  1-5,  Calif. 
York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 


HOOKUP  WIRE 


Acorn  Insulated  Wire  Co.,  Inc.,  225  King 
St,  Brooklyn  31,  N.  Y. 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass.  .  _  _ 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y.  ^ 

American  Electric  Cable  Co.,  Holyoke, 


Mass. 

American  Phenolic  Corp.,  1830 
Chicago  50,  Ill. 


S.  54 
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November  1945  —  ELECTRONICS 


ELECTRONIC  and  ALLED  PRODUCTS 


American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 
Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York  4,  N.  Y. 

Ansonia  Electrical  Co.,  Ansonia,  Conn. 
Belden  Mfg.  Co.,  4647  W.  Van  Buren  St., 
Chicago  44,  Ill. 

Blrnbach  Radio  Co.,  Inc.,  145  Hudson  St., 
New  York,  N.  Y. 

Boston  Insulated  Wire  &  Cable  Co.,  65 
Bay  St.,  (Dorchester),  Boston,  Mass. 
Columbia  Wire  &  Supply  Co.,  4106  N. 

I'ulaski  Road,  Chicago  41,  Ill. 
Con.solidated  Wire  &  Associated  Corps., 
1635  S.  Clinton  St.,  Chicago  16,  Ill. 
Cornish  Wire  Co.,  15  Park  Row,  New 
York,  N.  Y. 

Cre.scent  Co.  Inc.,  Front  &  Central  Ave., 
Pawtucket,  R.  I. 

Crescent  Insulated  Wire  &  Cable  Co., 
Trenton,  N.  J. 

Diamond  Wire  &  Cable  Co.,  128  East 
16th  St.,  Chicago  Heights,  Ill. 

Electric  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron,  Mich. 

Electric  Auto-Lite  (jo.,  Toledo  1,  Ohio 
Electric  Switch  Corp.,  14th  at  Union  St., 
Columbus,  Ind. 

Essex  Wire  Corp.,  1601  Wall  St.,  Fort 
Wayne,  Ind. 

Flexo  Wire  Co.,  638  Genesee  St,  West 
Syracuse  1,  N.  Y. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Cement  Mfg.  Co.,  919  Taylor  Ave., 
Rockland,  Ill. 

General  Electric  Co.,  Bridgeport,  Conn. 
General  Insulated  Wire  Works,  Inc.,  69 
Gordon  Ave.,  Providence  5,  R.  I. 

J.  F.  D.  Mfg.  Co.,  4111  Ft  Hamilton  Park¬ 
way,  Brooklyn,  N.  Y. 

Kellogg  Switchboard  &  Supply  Co.,  6650 
S.  Cicero  Ave.,  Chicago  38,  Ill. 

Lenz  Electric  Mfg.  Co.,  1751  N.  Western 
Ave.,  Chicago  47,  Ill. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St,  Lowell,  Mass. 

New  England  Electrical  Wks.,  Inc.,  365  ^ 
Main  St,  Lisbon,  N.  H. 

Packard  Electric  Div.,  General  Motors 
Corp.,  Warren,  Ohio 
Paranlte  Wire  &  Cable  Div.  Essex  Wire 
Corp.,  1601  Wall  St,  Fort  Wayne  6, 
Ind. 

Phelps  Dodge  Copper  Products  Corp.. 
American  Copper  Prods.  Div.,  40  Wall 
St,  New  York,  N.  Y, 

Phllmore  Mfg.  Co.,  113  University  PI., 
New  York,  N.  Y. 

Plastic  Wire  &  Cable  Corp.,  Norwich, 
Conn. 

Rhode  Island  Insulated  Wire  Co.,  Provi¬ 
dence,  R.  I. 

Rockbestos  Products  Corp.,  308  Nlcoll  St., 
New  Haven  4,  Conn. 

Roebling’s  Sons  Co.,  John  A.,  640  Broad 
St,  Trenton  2,  N.  J. 

Rome  Cable  Corp.,  330  Ridge  St,  Rome, 
N.  Y. 

Surprenant  Electrical  Insulation  Co.,  84 
Purchase  St,  Boston  10,  Mass. 

United  States  Rubber  Co.,  1230  Sixth 
Ave.,  New  York,  N.  Y. 

Westinghouse  Lamp  Div.,  Westlnghouse 
Electric  Corp.,  Bloomfield,  N.  J. 
Whitney-Blake  Co.,  Dlxwell  Ave,,  New 
Haven,  Conn. 

Wood  Electric  Co.,  Inc.,  C.  D.,  826  Broad- 
way.  New  York  3,  N.  Y. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

MAGNET  WIRE 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 
Anaconda  Wire  &  Cable  Co.,  25  Broad¬ 
way,  New  York  4,  N.  Y. 

Ansonia  Electrical  Co.,  Ansonia,  Conn. 
Belden  Mfg.  Co.,  4647  W.  Van  Buren  St., 
Chicago  44,  Ill. 

Blrnbach  Radio  Co.  Inc.,  145  Hudson  St., 
New  York,  N.  Y. 

Cha.se  Bra.ss  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Consolidated  Wire  &  Associated  Corps., 
1635  S.  Clinton  St,  Chicago  16,  Ill. 
Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 
Electric  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron,  Mich. 

Engineering  Laboratories,  Inc.,  602  East 
„  Fou-th  St..  Tulsa  3.  Okla. 

Essex  Wire  Corp.,  1601  Wall  St.,  Fort 
Wayne,  Ind. 

(General  Cable  Corp..  420  Lexington  Ave., 
New  York,  N.  Y. 


General  Electric  Co.,  Bridgeport,  Conn. 

Goldmark  Wire  Co.,  James,  116  West  St., 
New  York  7,  N.  Y, 

Guthman  &  Co.,  Edwin  I.,  15  S.  Throop 
St,  Chicago,  Ill. 

Hudson  Wire  Co.,  Winsted  Div.,  Winsted, 
Conn. 

Kellogg  Switchboard  &  Supply  Co.,  6650 

5.  Cicero  Ave.,  Chicago  38,  Ill. 

Knickerbocker  Anunciator  Co.,  116  West 

St.  New  York.  N.  Y, 

Lewyt  Corp.,  60  Broadway,  Brooklyn,  New 
York 

Meissner  Mfg.  Div.,  Maguire  Industries, 
Inc.,  Mt.  Carmel,  Ill. 

New  England  Electrical  Wks.,  Inc.,  365 
Main  St,  Lisbon,  N.  H. 

Paranlte  Wire  &  Cable  Corp.,  Div.  Essex 
Wire  Co.,  1601  Wall  St,  Fort  Wayne 

6,  Ind. 

Phelps  Dodge  Copper  Products  Corp., 
American  Copper  Prods.  Div.,  40  Wall 
St.,  New  York,  N.  Y. 

Philadelphia  Insulated  Wire  Co.,  200  N, 
Third  St,  Philadelphia,  Pa. 

Rea  Magnet  Wire  Co.,  Inc.,  E.  Pontiac 
St,  Extended  Fort  Wayne,  Ind. 

Rockbestos  Products  Corp.,  308  Nicoll 
St.,  New  Haven  4,  Conn. 

Roebling’s  Sons  Co.,  John  A.,  640  S. 

Broad  St,  Trenton  2,  N.  .1. 

Rome  Cable  Corp.,  330  Ridge  St,  Rome, 
N.  Y. 

Spencer  Wire  Co.,  West  Brookfield.  Mass. 

Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
New  York  20,  N.  Y. 

Wheeler  Insulated  Wire  Co.,  Inc.,  378 
Wa.shington  Ave.,  Bridgeport,  Conn. 

Wickwire  Spencer  Metallurgical  Corp.,  260 
Sherman  St..  Newark.  N.  J. 

York  Wire  Cable  Div..  General  Electric 
Co.,  Bridgeport,  Conn. 

POWER  CORDS 

Aircraft  Products  Co.,  3502  E.  Pontiac 
St,  Fort  Wayne,  Ind. 

Alden  Products  CJo.,  117  North  Main  St., 
Brockton  64,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St.,  New 
York,  N.  Y. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13.  Ohio 

Anaconda  Wife  &  Cable  Co.,  25  Broad¬ 
way,  New  York  4,  N.  Y. 

An.sonia  Electrical  Co..  Ansonia.  Conn. 

Belden  Mfg.  Co.,  4647  W.  Van  Buren  St., 
Chicago  44,  Ill. 

Blrnbach  Radio  Co.  Inc.,  145  Hudson  St., 
New  York,  N.  Y. 

Boston  Insulated  Wire  &  Cable  Co.,  65 
Bay  St..  Dorchester,  Boston,  Mass. 

Clarostat  Mfg.  Co..  Inc.,  130  Clinton  St, 
Brooklvn.  N.  Y. 

Columbia  Wire  &  Supply  Co..  4106  N. 
Pu'a.skl  Rd..  Chicago  41.  Ill. 

Consolidated  Wire  &  Associated  Corps., 
1635  S.  Clinton  St,  Chicago  16,  Ill. 

Cornish  Wire  Co.,  15  Park  Row,  New 
York,  N,  Y. 

Crescent  Co.,  Inc.,  Front  &  Central  Ave., 
Pawtucket,  R.  I. 

Crescent  Insulated  Wire  &  Cable  Co.,  N. 
Olden  Ave..  Trenton.  N.  .1. 

Diamond  Wire  &  Cable  Co..  128  East  16th 
St.,  Chicago  Heights,  Ill. 

Eastern  Electronics  Corp.,  41  Chestnut 
St.,  New  Haven,  Conn. 

Electric  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron.  Mich. 

Electric  Auto-Lite  Co.,  Toledo  I,  Ohio 

Essex  Wire  Corp.,  1601  Wall  St.,  Fort 
Wayne.  Ind. 

General  Cable  Corp..  420  Lexington  Ave., 
New  York.  N.  Y. 

General  Electric  Co..  Bridgeport,  Conn. 

General  Insulated  Wire  Works,  Inc.,  69 
Gordon  Ave.,  Providence  5,  R.  I. 

Hazard  Insulated  Wire  Works,  Div.  of 
The  Okonlte  Co.,  Wilkes-Barre,  Pa. 

Insullne  Com.  of  America,  36-02  35th  Ave., 
Long  Island  City.  N.  Y. 

J.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Parkway,  Brooklyn,  N.  Y. 

Kerite  Insulated  Wire  &  Cable  Co.,  30 
Church  St.,  New  York  7,  N.  Y. 

Lenz  Electric  Mfg.  Co.,  1751  N.  Western 
Aye.,  Chicago  47,  Ill. 

Lowell  Insulated  Wire  Co.,  171  Lincoln 
St,  Lowell,  Mass. 

National  Electric  Products  Corp.,  Fulton 
Bldg.,  Pittsburgh,  Pa. 

Okonite  Co.,  Canal  St,  Passaic,  N.  J. 

Packard  Electric  Div.,  General  Motors 
Corp.,  Warren,  Ohio 


Paranlte  Wire  &  Cable  Div.,  Essex  Wire 
Corp.,  1601  Wall  St,  Fort  Wayne  6, 
Ind. 

Phelps  Dodge  Copper  Products  Corp., 
American  Copper  Products  Div.,  40 
Wall  St,  New  York,  N.  Y. 

Philmore  Mfg.  Co.,  113  University  Place, 
New  York,  N.  Y. 

Roebling’s  Sons  Co.,  John  A.,  640  S. 

Broad  St,  Trenton  2,  N.  J. 

Rome  Cable  Corp.,  330  Ridge  St,  Rome, 
N.  Y. 

Runzel  Cord  &  Wire  Co.,  4731  W.  Mont¬ 
rose  Ave.,  Chicago,  Ill. 

Simplex  Wire  &  Cable  Corp.,  79  Sidney 
St,  Cambridge  39,  Mass. 

'United  States  Rubber  Co.,  1230  Sixth 
Ave.,  New  York  20,  N.  Y. 

Western  Insulated  Wire,  Inc.,  1151  South 
Broadway,  Ix)S  Angeles  15,  Calif. 
Whitney-Blake  Co.,  Dlxwell  Ave.,  New 
Haven,  Conn. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

RESISTANCE  and  FILAMENT  WIRE 

Allegheny  Ludlum  Steel  Corp.,  Bracken- 
ridge,  Pa.  „  ,  _ 

Alloy  Metal  Wire  Co.,  Prospect  Park,  Pa. 
American  Brass  Co.,  Waterbury  88,  Conn. 
American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 
Birnbach  Radio  Co.,  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Callite  Tungsten  Corp.,  544  39  th  St, 

Union  City.  N.  J. 

Chase  Brass  &  Copper  Co.,  Inc.,  236  Grand 
St,  Waterbury  91,  Conn. 

Cohn  &  Co.,  Sigmund,  44  Gold  St.,  New 
York,  N.  Y. 

Columbia  Wire  &  Supply  Co.,  4106  N. 

Pulaski  Road,  Chicago  41,  Ill. 

Driver  Co.,  Wilbur  B.,  150  Riverside  Ave., 
l^cwftrlc  J* 

Driver-Harris  Co.,  201  Middlesex  St., 
Harrison,  N.  J. 

Electric  Auto-Lite  Co.,  Toledo  1,  Ohio 
General  Electric  Co.,  Bridgeport,  Conn. 
General  Insulated  Wire  Works.  Inc.,  69 
Gordon  Ave.,  Providence  6,  R.  L 
Gibbs  &  Co.,  Thomas  B.,  Div.  of  George 
W.  Borg  Corp.,  814  Michigan  St., 
Delavan,  Wise. 

Goldmark  Wire  Co.,  James,  116  West  St, 
New  York  7,  N.  Y.  ,  ™ 

Haydu  Bros.,  Mt.  Bethel  Rd.,  Plainfield, 
N.  J. 

Hoskins  Mfg.  Co.,  4445  Lawton  Ave., 
Detroit  8,  Mich.  . 

J.  F.  D.  Manufacturing  Co.,  4111  Fort 
Hamilton  Pkway.,  Brooklyn,  N.  Y. 
Jelliff  Mfg.  Corp.,  C.  O.,  200  Pequot  Ave., 
Southport,  Conn. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 

Naugatuck,  Conn.  _ 

North  American  Philips  Co.,  100  East 
42nd  St,  New  York  17,  N.  Y. 

Northern  Mfg.  Co.,  Inc.,  36  Spring  St, 
Newark,  N.  J.  _ 

Preci.slon  Resistor  Co.,  334  Badger  Ave., 
Newark  8,  N.  J. 

Radio  Corp.  of  America,  Tube  Div.,  RCA, 
Harrison,  N.  J.  „ 

Spencer  Wire  Co.,  West  Brookfield,  Mass. 
Swedish  Iron  &  Steel  Corp.,  17  Battery 
Place,  New  York,  N.  Y. 

Sylvanla  Electric  Products,  Inc.,  500  Fifth 
Ave.,  New  York  18,  N.  Y. 
Westlnghouse  Electric  Corp.,  East  Pitts¬ 
burgh,  Pa. 

Westinghouse  Lamp  Div.,  Westinghouse 
Electric  Corp.,  Bloomfield,  N.  J. 
Wickwire  Spencer  Metallurgical  Corp.,  260 
Sherman  St,  Newark,  N.  J. 
Wickwire  Spencer  Steel  Co.,  500  Fifth 

A  VA  "Maw  Vnrlr  Y. 


SHIELDED  WIRE 

Acorn  Insulated  Wire  Co.,  Inc.,  225  King 
St,  Brooklyn  31,  N.  Y. 

Air  Shields,  Inc.,  Hatboro,  Pa. 

Alden  Products  Co.,  117  North  Main  St, 
Brockton  64,  Mass. 

Alpha  Wire  Corp.,  50  Howard  St,  New 
York,  N.  Y. 

American  Steel  &  Wire  Co.,  Rockefeller 
Bldg.,  Cleveland  13,  Ohio 

Anaconda  Wire  &  Cable  Co.,  25  Broadway, 
New  York  4,  N.  Y. 

Ansonia  Electrical  Co.,  Ansonia,  Conn. 

Belden  Mfg.  Co.,  4647  W,  Van  Buren  St, 
Chicago  44,  Ill. 

Blrnbach  Radio  f!k).,  Inc.,  145  Hudson  St, 
New  York,  N.  Y. 

Boston  Insulated  Wire  &  Cable  Co.,  65  Bay 
St.  (Dorchester),  Boston,  Mass. 
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Columbia  Wire  &  Supply  Co.,  4106  X. 

Pulaski  Koad,  Chicago  41,  Ill. 
Connecticut  Cable  Corp.,  Jewett  City, 
Conn. 

Cornish  Wire  Co.,  Inc.,  15  Park  Row,  Xew 
York,  X.  Y. 

Crescent  Insulated  Wire  &  Cable  Co.,  X. 

Olden  Ave.,  Trenton,  X.  .1. 

Plamond  Wire  &  Cable  Co.,  128  E.  16th 
St.,  Chicago  Heights,  III. 

Electric  Auto-Lite  Co.,  Wire  &  Cable  Div., 
Port  Huron,  Mich. 

Essex  Wire  Corp.,  1601  Wall  St.,  Fort 
Wayne,  Ind. 

Flshwick  Radio  Co.,  430  Colorado  Bldg., 
Washington,  D.  C. 

Flexo  Wire  Co.,  638  Genesee  St,  W.,. 
Syracuse  1,  N.  Y. 

General  Cable  Corp.,  420  Lexington  Ave., 
New  York,  N.  Y. 

General  Electric  Co.,  Bridgeport,  Conn. 


General  Insulated  Wire  Works,  Inc.,  69 
Gordon  Ave.,  Providence  5,  R.  I. 

Goldmark  Wire  Co.,  James,  116  West  St, 
Xew  York  7,  X.  Y. 

.1.  F.  D.  Mfg.  Co.,  4111  Fort  Hamilton 
Pkway.,  Brooklyn,  X.  Y. 

Johnson  Co.,  E.  F.,  Waseca,  Minn. 

Lenz  Electric  Mfg.  Co.,  1751  X.  Western 
Ave.,  Chicago  47,  Ill. 

Lewis  Engineering  Co.,  52  Rubber  Ave., 
Xaugatuck,  Conn. 

Xonotuck  Manufacturing  Co.,  Holyoke, 
Mass. 

Packard  Electric  Div.,  General  Motors 
Corp.,  Warren,  Ohio 

Plastic  Wire  &  Cable  Corp.,  Norwich, 
Conn. 

Precision  Tube  Co.,  3828  Terrace  St, 
Philadelphia  28,  Pa. 

Rockbestos  Products  Corp.,  308  Nicoll 
St.,  New  Haven  4,  Conn. 


Roebling’s  Sons  Co.,  John  A.,  640  Broad 
St.,  Trenton  2,  N.  J. 

Simplex  Wire  &  Cable  Co.,  79  Sidney  St, 
Cambridge  39,  Mass. 

Suprenant  Electrical  Insulation  Co.,  64 
Purchase  St.,  Boston  10,  Mass. 

Uniform  Tubes,  Shurs  Lane  &  Lauriston 
St.,  Roxborough,  Philadelphia,  Pa. 

United  States  Rubber  Co.,  1230  Sixth  Ave., 
Xew  York  20,  N.  Y. 

Western  Insulated  Wire,  Inc.,  1151  South 
Broadway,  Los  Angeles  15,  Calif. 

Whitney-Blake  Co.,  Dixwell  Ave.,  New 
Haven,  Conn. 

York  Wire  &  Cable  Div.,  General  Electric 
Co.,  Bridgeport,  Conn. 

X-iay  Tubes  &  Equipments 


COPIES  OF  THIS  DIRECTORY 
AVAILABLE  ON  REQUEST 


The  editorial  staff  of  ELECTRONICS^  realizing  the  im¬ 
portance  and  timeliness  of  this  Buyers'  Guide,  is 
again  planning  a  limited  number  of  reprints.  This 
procedure  has  been  followed  for  some  years  in  order 
to  provide  all  members  of  the  engineering,  produc¬ 
tion  and  maintenance  departments,  with  complete 
and  last  minute  reports  on  all  reliable  sources 
for  electronic  components  as  well  as  complete 
equipment. 

This  year,  in  view  of  resumed  civilian  and  industrial 
production,  this  information  is  of  vital  importance. 
Copies  are  bound  in  convenient  fashion  and  are 
available  at . 


5(F 


per  copy 


Send  all  requests  for  additional  copies  to  the  .  . 
EDITORIAL  DEPARTMENT,  ELECTRONICS, 
330  West  42nd  Street,  New  York  18,  N.  Y. 
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. ,  This  is  Cardioid 


**Cardioid”  means  heart-shaped.  It  describes  the 
pickup  pattern  of  a  microphone  as  illustrated  in 
this  diagram.  Unwanted  sounds  approaching  from 
the  rear  are  cancelled  out  and  the  pickup  of  random 
noise  energy  is  reduced  by  66%.  The  actual  front  to 
back  ratio  of  reproduction  of  random  sound  energy 
is  7  to  1. 


. .  This  is  Super-Cardioid 


^‘Super-Cardioid”  also  describes  a  pickup  pattern 
and  is  a  further  improvement  in  directional  micro¬ 
phones.  The  Super-Cardioid  has  a  wide  front-side 
pickup  angle  with  greater  exclusion  of  sounds  ar¬ 
riving  from  the  sides  and  the  rear.  The  front  to 
back  random  sound  ratio  is  14  to  1  which  makes 
it  twice  as  unidirectional  as  the  “Cardioid.”  A  73% 
decrease  in  the  pickup  of  random  noise  energy  is 
accomplished. 


This  is  Uniphase 


“Uniphase”  describes  the  principle  by  which  direc¬ 
tional  pickup  is  accomplished  in  a  single  Micro¬ 
phone  unit.  This  is  a  patented  Shure  development 
and  makes  possible  a  single  unit  “Super-Cardioid” 
Directional  Microphone  eliminating  the  necessity 
of  employing  two  microphone  units  in  one  case — 
it  gives  greater  uniformity  in  production,  greater 
ruggedness,  lower  cost  for  comparable  quality  and 
more  uniform  vertical  pickup  pattern. 


This  is  the  result 

The  SHURE  Super-Cardioid 

A  decrease  in  the  pickup  of  random  sound  energy 
by  73% — reduction  of  feedback  and  background 
noise — simplification  of  sound  pickup  are  among 
the  many  advantages  offered  by  the  Shure  “Super- 
Cardioid”  Dynamic.  These,  plus  faithful  reproduc¬ 
tion,  are  the  reasons  why  Shure  “Super-Cardioid” 
Microphones  are  used  by  more  than  750  Broadcast 
Stations  in  the  United  States  alone,  by  our  Armed 
Forces  throughout  the  world,  and  on  thousands  of 
Public  Address  Systems  everywhere. 


SHURE  BROTHERS 

D*tignmr$  and  Manafaeturmn  ofAAkrophonas  and  Acoustic  Dovicos 
225  West  Huron  Street  Chicago  10,  Illinois 


Sounds  entering  from  front. 


Sounds  entering  from  rear. 
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NEW  PRODUCTS 

New  materials,  new  components,  new  as¬ 
semblies;  new  measuring  equipment; 
new  technical  bulletins,  and  new  catalogs 

Features  of  Stroboscopic  Light  Source 


For  inspection,  stress  study  and 
timing  of  reciprocating  and  rotat¬ 
ing  motion  and  electron  switch  and 
relay  applications,  Sylvania  Elec¬ 
tric  Products  Inc.,  of  Salem,  Mass., 
now  has  available  cold-cathode 
electron  tubes  with  two  internal 
trigger  grids  for  operation  in  sim¬ 
ple  capacitor  discharge  circuits. 
Used  as  a  source  of  stroboscopic 
light,  these  strobotron  tubes  pro¬ 
vide  pulse  frequencies  up  to  240 
pulses  per  second.  Standard  stro- 
botrons  measure  4r?2  in.  overall, 
including  a  T-9  bulb  and  a  4-pin 
base,  lA  in.  in  diameter.  Fifty 
milliamperes  average  current  with 
350-v  d-c  on  the  anode  permits 
instantaneous  surges  of  5  amp. 
Grids  are  operated  at  70-v  d-c  and 
15  ma  maximum.  There  is  a  drop 
of  75  volts  during  glow  discharge 
and  a  20-v  drop  during  arc  dis¬ 
charge.  Starting  is  initiated  by  dis¬ 


charge  between  any  two  elements 
but  usually  between  grids  or  either 
grid  and  cathode.  Starting  voltages 
range  between  70  and  145-v  d-c  de¬ 
pending  on  the  elements  used  in 
their  polarity. 

Applications  of  the  strobotrons 
include  continuous  visual  inspec¬ 
tion  of  moving  textiles  and  printing 
from  high-speed  rotary  presses; 
precise  timing  of  cams,  shafts,  fly¬ 
wheels,  gears,  pulleys,  fan  blades, 
spindles  and  shuttles,  and  many 
other  rotating  or  reciprocating 
parts.  The  tubes  also  make  visual 
study  of  stress  or  .effect  (during 
operation,  in  actual  service)  easy 
by  creating  stop,  reverse  or  slow 
motion  which  may  be  photographed 
for  reference  or  permanent  record. 
Frequency  of  flashing  may  be  read¬ 
ily  controlled  and  calibrated  over 
wide  limits  to  produce  a  compact 
direct-reading  instrument.  High 


available  peak  currents  make  these 
tubes  particularly  adaptable  to  re¬ 
lay  and  control  applications  because 
they  are  fully  enclosed  and  without 
moving  parts  and  because  they  pro- 
vide  positive  and  powerful  relay 
action  in  applications  where  other 
t3T)es  of  relays  may  fail  or  produce 
operating  hazards  in  corrosive  or 
explosive  atmospheres. 

Stroboscopic  light  played  a  large 
part  in  the  exact  balancing  of  ro¬ 
uting  parts  in  the  Norden  bomb- 
sight  where  tolerances  were  kept 
within  20  millionths  of  an  inch. 
Timed  light  flashes  permitted  pre¬ 
cise  determination  of  rotating 
speeds  and  visual  study  of  imbal¬ 
ance  during  laboratory  tests.  In 
the  photograph  (bottom)  light 
flashes  were  produced  by  a  stro¬ 
botron  tube  manufactured  by  Syl¬ 
vania  Electric.  The  technician  is 
making  production  tests  of  bomb- 


sight  equipment  in  the  laboratory  of 
the  Victor  Adding  Machine  Com¬ 
pany,  using  a  General  Radio  Stro- 
botac  and  a  Gisholt  Dynetric 
Balancer. 


Folded  Unipole  Antennas 

These  folded  unipole  antennas 
weigh  15  lb  and  are  for  use  in  trans¬ 
mitting  and  receiving  at  fre¬ 
quencies  from  30  to  40  me  and  for 
powers  up  to  5,000  w.  Antennas  for 
higher  frequencies  are  being  de¬ 
signed  by  the  manufacturer,  An¬ 
drew  Co.,  363  East  75th  St.,  Chi¬ 
cago  19,  Ill.  Features  of  the  units 
are  as  follows:  Lightning  hazard 
is  minimized  by  grounded  vertical 
element ;  “slide  trombone"  calibra¬ 
tion  permits  exact  adjustment  for 
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THEY’RE  GREAT  UTTLE  METERS  I 
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Side  View 


Front,  side  or  back  —  inside  and  out  —  the  VA’’  Round 
Model  120  can  do  a  whale  of  a  job  for  you  on  a  wide 
variety  of  applications. 

External  pivots  provide  maximum  accuracy  in  mount¬ 
ing  the  moving  element  between  the  jewel  bearings 
. . .  prevent  rocking  of  pointer . . .  reduce  side  friction 
between  jewels  and  pivots...  increase  the  life  of  bearing 
surfaces.  Movements  are  designed  to  meet  forthcom- 
ing  JAN-I-6  specifications  for  VA  inch  instruments. 


Front  View 


Yn  Built  with  fine  precision,  entirely  self-contained 
•«t4  g  g  •  with  built-in  resistors  and  shunts,  this  great 

little  meter  is  also  completely  immersion-proof 
throughout.  It  has  a  special  locking  device  for 
exerting  pressure  against  rubber  gaskets  on  either 
side  of  the  glass.  Watertight  sealing  includes  ter¬ 
minal  studs  and  a  gasket  back  of  the  flange  water¬ 
proofs  the  juncture  between  the  meter  and  the  panel. 
Installation  is  easy— a  ring  mounting  eliminates  mount¬ 
ing  screws.  The  case  is  Black  Anodized  Aluminum. 


Back  View 

Model  112  has  all  the  features  of  the  Model 
120  except  that  it  has  a  square,  bakelite  case.  Like 
the  120  it  is  available  either  as  a  D.C.  or  A.C. 
(rectifier)  instrument.  Write  for  latest  catalog. 


Inside”  View 


BUY  WAK  BONDS 


GENERAL  OFFICE  NORTHERN  BlVD.  AT  45lh  STREET,  LONG  ISLAND  CITY  1,  N.  Y. 


any  frequency  between  30  and  40 
me ;  a  non-reactive  impedance  with 
a  resistive  component  varying  be¬ 
tween  62  and  75  ohms  is  provided ; 


when  the  antenna  is  used  with 
transmitters  there  is  no  standing 
wave  on  the  line,  thus  reducing 
line  losses  and  voltage  flashover, 
and  freedom  from  reflections  is 
obtained;  the  band-width  is  good 
for  f-m  because  it  is  not  less  than 
400-kc  wide  for  a  standing  wave 
ratio  of  1.2  to  1,  and  by  careful 
selection  of  transmission-line  im¬ 
pedance,  may  be  made  as  wide  as 
1  me;  the  antenna  may  be  used 
with  any  70-ohm  coaxial  cable, 
solid  dielectric  or  beaded,  up  to  i- 
In  diameter. 


An  Electronic  A-C  Galvanometer  for  Commercial  Use 


Harvey  Laboratories,  Inc.,  447 
Concord  Ave.,  Cambridge,  Mass., 
has  announced  for  commercial  use 
their  Galvascope,  essentially  an 
electronic  a-c  galvanometer  which 
provides  a  visual  means  for  detect¬ 
ing  bridge  balance.  Since  the  in¬ 
strument  employs  a  6E5  tube  as  an 
indicator  and  has  no  moving  parts 
whatsoever,  electrical  overload  and 
mechanical  shock  cannot  injure  it, 
and  there  is  no  waiting  for  an  un¬ 
damped  galvanometer  needle  to 
come  to  rest.  Difficulties  sometimes 
encountered  with  vibration-type 
galvanometers  have  been  eliminated 
from  this  instrument.  The  Galva¬ 
scope  is  housed  in  a  welded-steel 
cabinet  with  two  operating  controls 
(sensitivity  and  indicator  bias)  on 
a  sloping  panel.  Side  louvres  and 
rear  openings  provide  adequate 
ventilation  and  hold  the  tempera¬ 
ture  rise  to  a  maximum  of  30  C. 
All  tubes  except  the  indicator  tube 
are  conveniently  mounted  in  a  tube 
compartment  which  is  easily  acces¬ 
sible.  Two  permanently  attached 
cords  provide  connections  to  a 
115-v,  50-60  cycle  'a-c  line  and  to 
the  detector  terminals  of  any  1000- 
cycle  a-c  bridge.  The  signal  cord 
terminates  in  a  specially  designed 
banana-type  plug  having  standard 
l-in.  spacing  between  terminals. 

In  designing  the  circuit  of  the 
instrument,  use  of  the  optical  ad¬ 
vantage  of  working  with  a  small 
angular  opening  of  the  indicator 
tube  eye  is  utilized.  The  circuit 
consists  of  an  a-c  amplifier,  a  signal 
rectifier,  an  indicator,  and  a  self- 
contained  power  supply.  The  oper¬ 


ation  of  the  device  involves  ampli¬ 
fication  of  the  1000-cycle  bridge  sig¬ 
nal,  followed  by  rectification  of  the 
amplified  signal  and  application  of 
the  indicator  tube.  In  the  absence 
of  signal,  the  eye  of  the  indicator 
tube  is  closed  or  overlapped,  de¬ 
pending  upon  the  setting  of  the 
indicator  bias  control.  When  signal 
voltage  is  applied,  the  eye  opens. 
As  the  bridge  is  brought  into  bal¬ 


ance  the  signal  decreases,  and  is 
indicated  by  closing  of  the  eye. 
By  proper  manipulation  of  the  con¬ 
trols,  the  eye  is  just  closed  (but  not 
overlapped)  at  balance,  whereas 
slightly  off  balance  the  eye  is  open 
to  a  small  angle.  The  manufac¬ 
turer  states  that  the  term  balance 
as  used  here  is  intended  to  mean 
the  nearest  approach  to  a  complete 
null,  and  may  represent  a  minimum 
signal  of  some  magnitude.  In  other 
words,  two  major  accomplishments 
are  achieved:  detection  of  a  very 
small  signal,  and  detection  of  a  very 
small  change  in  a  relatively  large 
signal. 


The  problem  of  reflected  light  ig 
solved  by  the  horizontal  mounting 
of  the  tube,  and  an  adjustable 
shield  is  incorporated  in  the  in¬ 
strument  to  solve  the  problem  of 
stray  light.  Tubes,  resistors  and 
capacitors  are  operated  at  no  more 
than  two-thirds  maximum  rating, 
and  in  most  cases  the  safety  factor 
is  considerably  greater. 


Master  Coil  Sets  for 
Electronic  Heating 


The  Induction  Heating  Corpora¬ 
tion  (389  Lafayette  St.,  New  York 
3,  N.  Y.)  has  developed  master  coil 
sets  for  users  of  Thermionic  elec¬ 


tronic  heating  equipment  to  aid 
them  in  immediately  adapting  the 
unit  to  any  specific  application  in  a 
minimum  of  time.  The  sets  con¬ 
sist  of  master  coils  and  removable 
inserts  in  diameter  sizes  ranging 
from  4  in.  to  3  in.,  and  of  any  de¬ 
sired  thicknesses  so  that  the  coils 
are  capable  of  heating  axial  bands 
of- various  widths  to  produce  many 
heat  patterns.  Blank  inserts  are 
available  to  allow  the  user  to  cut  the 


$ys 


or  at 
i  vital  1 
Au 
fore- 1 
subst 
erous 
headi 
conn 
A  sp 
requi 
R( 

topr 
equi] 
catio 
If 
a  CO 
expt 
seng 
for! 


Gl 


desired  contour  to  match  a  particu¬ 
lar  work.  Inserts  can  be  changed 
in  a  matter  of  seconds  since  they 
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or  atmospheric  disturbance  interferes  with 
vital  business! 
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Automatic  relay  stations,  employing  hereto¬ 
fore-restricted  radar  components  that  can  be 
substituted  for  overhead  land  lines  in  treach¬ 
erous  storm  areas,  will  link  way  stations  and 
headquarters,and  provide  a  continuous  en  route 
connection  between  trains  and  wayside  points. 
A  specially  designed  antenna  provides  any 
required  degree  of  directional  control. 

Rock  Island  Lines,  whose  “sole  purpose  is 
to  provide  the  finest  in  transportation,”  is  being 
equipped  with  a  Sperry  Railroad  Communi¬ 
cations  System. 

If  you  would  like  our  help  in  planning 
a  complete  radio  communications  system  to 
expedite  the  handling  of  your  freight  and  pas¬ 
senger  traffic,  write  our  Industrial  Department 
for'  further  information. 


t 


SPERRY  RAILROAD 
COMMUNICATIONS  SYSTEM 

Microwove  appllccitions  for  ^ 
the  first  timo 

Dosignod  especially  for  roll- 
roods 

Greater  Range 

V 

Increased  Signal  Strength 

FM  Signal  Audibility  through 
any  kind  of  Intetference 

Any  degree  of  Directional 
Control 

Suitable  for  indoor  and  out¬ 
door  installations 

Avoilable  in  both  VHF  and  UHF 


I  great  neck,  n.  y.  ★  lOS  ANGELES  •  SAN  FRANCISCO  •  SEATTLE  •  NEW  ORLEANS  •  CLEVELAND  •  BROOKLYN  •  HONOLULU  * 
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are  held  in  place  by  easily-remov- 
able  screws.  When  installed  they 
are  cooled  by  the  thermal  conduc-' 
tion  from  the  master  coil.  The  baifc 
master  coil  consists  of  a  rugged, 
water-cooled  inductor  block,  nu- 
chined  to  take  the  inserts.  Advan¬ 
tages  claimed  for  these  master  coil 
sets  are  that  they  aid  in  experi¬ 
mental  work  in  designing  a  produc¬ 
tion  coil  for  a  given  application, 
and  that  a  number  of  master  coH 
sets  on  hand  increases  the  flexibility 
of  the  electronic  heating  equipment. 


Capacitance  Voltage 
Dividers 

A  NEW  LINE  OF  capacitance  voltage 
dividers  for  the  accurate  voltage 
measurement  and  wave-form  ob¬ 
servation  of  high-frequency  volt¬ 
ages  has  been  announced  by  Gen¬ 
eral  Electric’s  Transformer  Divi¬ 
sion,  Pittsfleld,  Mass.  Available  in 
ratings  for  15,000-,  35,000-,  or  50,- 
000-volt  peak  pulse  levels,  each  di¬ 
vider  may  be  obtained  with  two 
independent  voltage  ratios  of  any 
desired 


value,  for  simultaneous 
pulse  measurement  and  wave-form 
observation. 

Connected  to  a  high-potential 
high-frequency  circuit,  the  capaci¬ 
tance  voltage  dividers  provide  one 


V^NCE  AGAIN  you  can  get  sturdy,  dependable 
STANCOR  Transformers  in  a  wide  variety  of  sizes  and 
types — or  get  them  built  to  your  exact  specifications — 
in  any  reasonable  quantity,  within  reasonable  time. 

STANCOR  Transformers,  Reactors  and  Electronic 
Equipment  made  outstanding  performance  records 
all  over  the  world — often  under  most  adverse  operat¬ 
ing  and  climatic  conditions.  They  are  the  best  that 
science,  skill  and  modern  precision  equipment  are  pro¬ 
ducing  today.  So  get  "quotes”  from  STANCOR  first 
and  specify  STANCOR  where  performance  counts. 


or  two  step-down  ratios,  reducing 
the  voltage  to  a  suitably  low  value 
for  connection  to  a  voltage-meas¬ 
uring  device,  an  oscilloscope,  or 
both.  For  oscilloscopic  observation, 
the  new  dividers  give  a  faithful  re¬ 
production  at  low-voltage  levels,  of 
any  high-voltage,  high-frequency 
wave  form. 

These  small  compact  units  con¬ 
sist  essentially  of  a  high-voltage 
ceramic  bushing  which  constitutes 
a  low  value  of  capacitance,  in  senes 
with  one  or  more  standard  molded- 
type  Lectrofilm  capacitors,  assem¬ 
bled  in  a  hermetically-sealed  tank 
The  units  can  be  supplied  w^tb  mi- 


STANDARD  TRANSFORMER  CORPORATION 

1500  NORTH  HALSTED  STREET,  CHICAGO  22,  ILLINOIS 
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D1€0  FACILITIES 

are  now  avail¬ 
able  to  you  in  part  or  whole,  for  assistance  in  peacetime 
production  and  competition.  Ask  about  them  promptly; 
there  is  nothing  quite  like  them  elsewhere  in  a  single 
plant.  They  are  also  of  a  quality  and  character  that  will 
soon  result  in  full  demands  on  them: 

CASTlNCi  —  in  aluminum  and  bronze. 

WELDII^Ci  —  machine,  acetylene,  electric. 

MACHI.\IIV«  —  hand  and  automatic,  to  the  highest  pre¬ 
cision;  particularly  for  the  radio  and  electronic  industries. 

assembliivc  —  including  soldering,  hard  and  soft, 
hand  and  automatic. 

PLATiNC  —  in  gold,  silver,  rhodium,  palladium,  copper, 
nickel,  and  chrome,  under  quality  control  and  uniform 
processing. 

—  buffing,  polishing,  lapping. 

l.%iioratories  —  chemical,  electrical,  mechanical. 

E!^'MNEERII¥G  IIESIG1¥  —  electrical  and  me¬ 

chanical.  from  the  idea  to  the  finished  product,  hy  an 
integrated  group  of  competent  engineers. 


A  IIAIQIJE 

UNRIVALED  SERVICE 
TO  INDUSTRY 


DIAMOND 

INSTRUMENT  CO. 

WAKEFIELD*  MASSACHUSETTS 
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SHALLCROSS 


ENGINEERING  SPECIALISTS 


CHECK  XOI^NEEDS 
AGAINSm^lS  LIST 


TEAR  OUT  AND  MAIL 


n  1.  “Akra'Ohm"  Accurate 
Fixed  Wire-Wound  Resis¬ 
tors 

Q  2.  Hermetically-Sealed 
Resistors 

Q  3.  High-Voltage  Corona- 
Protected  Resistors 


n  20.  Low- Resistance  Test 
Sets 


Q  21.  High-Voltage  Measur¬ 
ing  Apparatus 


□  22.  Kilovoltmeter  Multi¬ 
pliers 


Q  4.  Compensated  Decade 
Uniu 


Q  5.  Ayrton  Universal  Shunts 
Q  6.  Ratio  Arm  Boxes 
Q  7.  Secondary  Resistance 
Standards 


Q  8. Multi-Resistance 
Sundards 


Q  9.  Megohm  Decade 
Standards 

Q  10.  Decade  Resistance 
Boxes 


Q  23.  Solid  Silver  Contact 
Rotary  Selector  Switches 

Q  24.  Special  Switches 

□  23.  Unmounted  Decadt 
Resistances 

Q  26.  Binding  Posts 

Q  27.  Attenuation  Pads 

Q  28.  Logarithmic  Decade 
Boxes 


Q  1 1.  Decade  Potentiometers 
(Voluge  Dividers) 

Q  12.  Heavy  Duty  Resistance 
Decades 


□  29.  Portable  Galvano¬ 
meters 


Q  13.  Megohm  Bridges 
Q  14.  Percent  Limit  Bridges 
Q  1 5.  Decibel  Meters 

Q  16.  Telei>hone  Transmis¬ 
sion  Testing  Equipment 

Q  17.  Wheatstone  Bridges 
Q  18.  Fault  Location  Bridges 

Q  19.  Kelvin-Wheatstone 
Bridges 


O  30.  CONSULTANTS  ON; 

High-Voltage  Measure¬ 
ments 

Low -Resistance  Measure¬ 
ments 

Special  Resistors  for  High 
Frequency  Applications 

Tropicalization  of  Resis¬ 
tors,  Switches  and  Instru¬ 
ments 

Other  Electrical  and  Me¬ 
chanical  Eogioeeriog 
Problems 


SHALLCROSS  MFG.  CO- 


DIPT.  E-115.  €OIUNODALI«  FA. 


crophone-type  cable  leads  having 
suitable  screw-in  terminals,  or  with 
connectors  for  the  attachment  of 
coaxial  cable. 

Characteristics  of  the  capacitance ' 
dividers  are:  insulation,  SS-kv 
peak;  total  capacitance  of  porce¬ 
lain  bushing,  30  jn/if ;  ratios,  200  to 
1  and  50  to  1.  View  shows  the  porce¬ 
lain  capacitance  divider  bushing, 
two  output  cables  and  a  hermet¬ 
ically-sealed  tank.  Output  cables 
are  “RGll/U”  with  Navy  type 
CPH49190  plugs. 


Photo  Timer 


Caltron  Company  (11744  West 
Pico  Blvd.,  Los  Angeles  34,  Calif.) 
has  developed  an  electronic  timer 
for  photo  or  interval  timing.  The 
instrument  employs  two  vacuum 
tubes,  and  is  easy  to  set.  It  has  a 
pushbutton  which  provides  positive 
control  and  prevents  double-takes. 
No  resetting  is  required  between 
operational  cycles.  Once  the  in¬ 
strument  is  set  for  a  given  inter- 


Flame-Resistant  Plastic 


A  NEW  FLAME-RESISTANT  impres¬ 
sion  molding  resin,  called  Thalid 
(XR540),  has  been  announced  by 
the  Plastics  Division  of  Monsanto 
Chemical  Co.,  St.  Louis  4,  Mo.  The 
material  provides  plastic-glass  cloth 
laminates  which  are  self-extin¬ 
guishing  and  do  not  support  co®' 


! 


val,  it  will  repeat  that  time  cycle  ties, 
each  time  the  pushbutton  is  oper-  actir 
ated.  The  timer  provides  accurate 
interval  control  from  1/25  sec  to  Mod 
80  sec.  The  time  cycle,  once  initi-  ated 
ated,  is  independent  of  the  push-  enal 
button.  Whether  the  operator  keeps  tion 
his  finger  on  the  pushbutton  or 
takes  it  off  before  the  time  cycles  Our 
is  complete  does  not  affect  the  go  t 
cycle. 
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Optics,  to  order— by  AMERICAN  methods 


Every  component  in  this  picture  is  as  precise  as  a  top¬ 
flight  craftsman  could  have  made  it  by  hand.  But  each 
and  every  one  of  them  was  produced  in  large  quanti¬ 
ties.  Furthermore,  they  were  all  made  to  order  for  ex¬ 
acting  customers  to  meet  rigid  specifications. 

Modern  machines,  of  our  own  improved  design,  oper¬ 
ated  and  controlled  by  highly-skilled  American  workers, 
enable  us  to  produce  precision  optics  at  a  high  produc¬ 
tion  level.  The  result  is  fine  quality  at  a  saving. 

Our  compact  group  of  trained  technicians  is  ready  to 
go  to  work  for  a  few  additional  manufacturers.  But,  as 


reconversion  progresses,our  plant  becomes  increasingly 
busy.  Those  who  need  optics  should  readily  see  the 
wisdom  of  making  their  requirements  known  to  us  at 
an  early  date  so  that  we  can  give  them  the  prompt 
service  demanded  by  these  times. 

A  new  booklet,  "Precision  Optics  by  American  Methods," 
tells  how  our  company  has  developed  optical  manu¬ 
facturing  techniques,  why  we  continue  to  concentrate 
all  our  efforts  on  the  production  of  precision  optics  for 
others,  and  how  we  can  be  of  exceptional  service  to 
those  who  need  optical  components.  We  shall  be  pleased 
to  send  you  a  copy  of  this  new  booklet  on  request. 


impres- 


for  precision  OPTICS  come  to 

AMERICAN  LENS  COMPANY,  INC. 

45  Lispenard  Street,  New  York  13,  N.  Y. 
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bustion.  Thalid  requires  little  or  no 
pressure  for  fabrication  and  is  used 
in  conjunction  with  paper,  cotton, 
or  glass  cloth  or  with  other  sheet 
materials.  The  combination  pro¬ 
vides  a  high  degree  of  structural 
strength  and  permits  manufacture 
of  parts  of  almost  unlimited  sizes. 


Vibration  Test  Table 

The  table  top  of  these  vibration 
test  tables  is  supported  by  four  ver¬ 
tical  rods  acting  as  flexible  col¬ 
umns  to  permit  free  table  vibration 
in  the  two  horizontal  directions. 
Four  sets  of  rotating  eccentric 
weights  induce  rectilinear  and 
pure  harmonic  vibrations.  These 
weights,  mounted  on  vertical  shafts, 
are  driven  by  a  variable-speed  drive 
through  a  synchronizing  gear  box 
and  flexible  shafts.  The  amplitude 
(i  in.  maximum  excursion  at  100 
lb  table  load)  and  the  direction  of 
vibration  (horizontal  crosswise  or 
lengthwise)  are  adjustable  when 
the  machine  is  not  running.  In¬ 


crease  in  load  over  100  lb  automat¬ 
ically  reduces  the  amplitude. 

Standard  frequency  range  is  10 
to  60  cps,  which  is  adjustable  while 
the  machine  is  running,  either  by 
hand  wheel  or  i  hp  motor-driven 
automatic  frequency  change  con¬ 
trol,  with  1  minute  for  a  complete 
cycle.  Amplitude  does  not  vary  with 
frequency.  An  acceleration  of  10 
G  is  produced  between  50  and  60 
cps  at  i  in-  double  amplitude.  The 
equipment,  which  has  a  maximum 
capacity  of  400  lb,  weighs  1,500 
lbs  and  is  operated  by  a  5-hp  motor. 
Its  overall  dimensions  are  52x58x 
32'  in.  high.  Table  top  is  24  x  401 
in.  Installations  can  be  made  on 
upper  floors  of  buildings  without 
concrete  bases. 

X<.A.B.  Corp.,  Summit,  N.  J. 
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ELECTRONIC  AC  VOLTMETER 

with  Logarithmic  Scale 


MODEL  300 


ELEGTRONIO 


VOLTMETER 


'xit  sent 


ACCESSORtlS  V 


DECADE  AMHIHER 


mmm.  i.\i;iiiiATi)niiis, 

BOONTON,  NEW  JERSEY,  U.  S.  A. 


Stoe^  und  Sfredeii 

RHEOSTATS 

10  Wattage  Sizes  from  25  to  1000  Watts,  from 
1  -9/ 1 6"  to  1  V'  Diameter,  with  Standard  or  Special 
Features,  with  Uniform  or  Tapered  Windings, 
in  Stock  or  Special  Resistances, 
in  Single,  Tandem  or  Concentric  Units. 


\^NLY  Ohmite  provides  such  wide  range  of  types 
and  sizes  ...  to  give  you  a  quick  and  correct  answer 
to  your  rheostat  needs.  Shown  here  are  but  a  few 
of  the  many  variations  produced  for  innumerable 
control  applications. 

All  models  have  the  time-proved  features  of 
Ohmite  design — the  pioneer  design  that  revolution¬ 
ized  rheostat  construction.  Every  Ohmite  unit  assures 
permanently  smooth  close  control  .  .  .  under  every 
operating  condition. 

Extensive  Ohmite  experience  .  .  .  before  the  war 
and  in  the  war  ...  is  at  your  service  today.  Let 
Ohmite  engineers  help  you. 

OHMITE  MANUFACTURING  COMPANY 

4817  FLOURNOY  STREET,  CHICAGO  44,  U.S.A. 


Sealed,  Completely 
Enclosed 
Models  H  and  J 
Rheostats 


Rheostats 

with 

Toggle  Switch 


Send  for  Catalog  and 
Engineering  Manual  No.  40 

Write  for  96*page  book  on 
your  company  letterhead. 
Gives  valuable  data  on  the 
selection  and  application  of 
rheostats,  resistors,  chokes 
and  tap  switches.  Address 
Ohmite  Manufacturing  Co.. 
4817  Flournoy  Street, 
Chicago  44,  111. 
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STEPHENS 


Qviiily 

PLASTIC 

NAME 

PLATES 


HIGH  AND  LOW  FREQUENCY 
REPRODUCTION  IN  ONE  ASSEMBLY! 
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crest  voltage  regardless  of  wave 
form;  are  relatively  unaffected  by 
humidity  changes  in  the  air;  have 
practically  no  time  lag;  and  pro¬ 
vide  consistent  spark-over  voltages. 

The  2-  and  6.25-cm  gaps  are  both 
table-type,  with  electrodes  mounted 
horizontally  in  wooden  supports. 
The  larger  sizes  are  floor  types  with 
highly  polished  spheres  mounted 
vertically  in  a  rectangular  frame. 
All  of  the  sphere  gaps  are  provided 
with  precision  adjustments  for  gap 
spacing.  Sphere  gaps  of  25  cm 
and  larger  can  be  provided  with 
casters  for  easy  mobility,  and  a 
motor  drive  for  gap  adjustment  if 
desired. 

The  current-limiting  resistance 
assemblies  are  made  of  non-induc¬ 
tive,  wire-wound  rods  mounted  on 
treated  wooden  frames. 


Receiver-Transmitter  Unit 

A1RA.D10,  Inc.  (Stamford,  Conn.) 
announced  final  production  plans  for 
a  receiver-transmitter  unit  weigh¬ 
ing  only  10.6  lb,  for  private  air- 


fabricated  tq  your 
exact  specifications 


For  name  plates  or 
any  other  plastic  parts,  it  will  pay  yoa  t* 
consult  Siilcocks-Miller  specialists.  Thw 
is  particularly  true  if  your  products  dfr 
mand  fabrication  to  close  tolerances.  This 
experienced  organization  can  help  you  in 
four  ways; 

I*  In  working  out  your  own  ideas. 

In  developing  new  ideas  for  you. 

3»  In  advising  you  on  the  most  prac¬ 
tical  and  economical  methods  of 
fabrication. 

4,  In  selecting  the  right  plastics  for 
your  requirements. 

Remember,  it  costs  you  less  to  pay  a  little 
more  for  Sillcocks-Miller  quality. 

Write  for  Illustrated  Booklet 


THE  SILLCOCKS-MILLER  CO. 

10  West  Parker  Avenue,  Maplewood,  N  J 
Mailing  Address;  South  Orange,  N.  J. 


Specialists  in  High  Quality,  Predsioe^ 
Made  Plastics  F abricated  for  Commercial 
Technical  and  Industrial  Requlremtelt 
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Sphere  Gaps  for 
Voltage  Measurements 

A  COMPUITE  LINE  of  Sphere  gaps, 
for  accurate  measurement  of  high 
voltages  used  in  a-c  or  d-c  testing, 
has  been  announced  by  General 
Electric's  Transformer  Division, 
Pittsfield,  Mass.  Available  in  stand¬ 
ard  diameters  of  2,  6.25,  12.5,  25, 
50,  75,  and  100  cm  for  spark-over 
voltage  ranges  of  8.5-45  to  261- 
1338-kv  crest,  the  sphere  gaps  are 
furnished  complete  with  current- 
limiting  series  resistance  assem¬ 
blies.  The  units  provide  a  direct 
and  accurate  method  of  gaging  test 
voltages ;  serve  as  protective  de¬ 
vices  to  prevent  overvoltage  on  the 
test  specimen  or  apparatus  during 
high  -  potential  testing ;  indicate 


Models  AA7,  4A4  and  2YR 
— MULTI-UNIT  LOUDSPEAK¬ 
ERS:  High  powered  direc¬ 
tional  units  with  power  ca¬ 
pacities  from  50  to  250  watts 
and  projection  ranges  from 
%  mile  to  2  miles.  AA7 
illustrated. 


Models  1B8  and  1  BR — PAG¬ 
ING  AND  INTER-COMMUNI¬ 
CATION  SPEAKERS;  Two  high 
efficiency  speakers  of  ex¬ 
treme  applicability.  IBS  is 
directional.  1BR  is  a  radial 
projector.  IBS  Illustrated. 


Models  LH,  PH  and  SMH — 
REFLEX  HORNS:  Rugged 
sound  projectors  capable  of 
'/i  mile  directional  coverage. 
Each  unit  features  different 
frequency  cutoff.  LH  illus¬ 
trated. 


Models  RCR  and  CR — HIGH 
EFFICIENCY  BOOSTER 
SPEAKERS:  These  hermeti¬ 
cally  sealed  units  ore  de¬ 
signed  to  over-ride  high 
noise  levels  in  indoor  or  out¬ 
door  locations — docks,  ship 
ping  rooms,  loading  plat 
forms.  RCR  is  radial  type; 
GR  directional.  CR  illustrated 


Models  RLH,  RPH  and  RSH 
^RADIAL  LOUDSPEAKERS: 
These  units  provide  360° 
coverage  with  three  choices 
of  low  frequency  cutoff.  They 
ore  designed  for  minimum 
sount  concentration  beneath 
the  speaker.  RPH  illustrated. 


PAH  and  SAH  —  DRIVER 
UNITS;  UNIVERSITY  Driver 
units  incorporate  such  spe¬ 
cial  features  as  rim  center¬ 
ing,  all-weather  construction 
— thot  increase  efficiency  ond 
make  possible  o  breakdown- 
proof  guarontee.  Designed 
fo  fit  any  UNIVERSITY  PRO¬ 
JECTOR. 


..for  every 
installation! 


Backed  by  a  record  of  leadership 
pioneering  of  the  reflex, 
non-resonant,  hom-type  projec- 
tors,  and  high  power,  weather- 
proof  breakdown  proof  driver 
units,  the  all-inclusive  line  of  UNIVERSITY 
speakers  represents  the  most  diversified  in  the 
field. 

As  a  result  of  the  long,  specialized  experience, 
it  is  now  pouible  to  specify  a  UNIVERSITY 
unit  exactly  suited  to  any  particular  require¬ 
ment.  Both  indoor  and  outdoor  types  are  avail¬ 
able  for  high  fidelity  reproduction,  or  with 
characteristics  suitable  for  crisp  clarity,  and 
capable  of  over-riding  high  surrounding  noise 
levels. 

Each  UNIVERSITY  speaker  incorporates  spe¬ 
cial  featuree— both  electrical  and  mechanical— 
which  assure  maximum  efliciency  and  depend¬ 
able  functioning  at  all  times. 

SPECIAL  FEATURES 

"U”  BRACKET  MOUNTING:  This  feature  re¬ 
duces  mounting  to  a  simple  straightforward  pro¬ 
cedure  and  permits  orientation  of  the  projectors  with 
the  ease  of  spotting  a  searchlight. 

RIM  DAMPING:  All  UNIVERSITY  speakers  and 
projectors  are  rubber  rim  loaded  to  eliminate  me¬ 
chanical  and  acoustic  resonance.  All  traces  of  rattle 
and  reverberation  are  eliminated  even  at  full  power 
output. 

ALL  WEATHER  CONSTRUCTION:  Climate 
and  exposure  can  not  impair  the  fine  performance 
of  UNIVERSITY  loudspeakers.  Heavy  gauge  meul 
construction,  complete  enclosure  of  the  driver  units, 
dust  and  water  proof  design  recommends  them  for 
any  installation  indoor,  outdoor  or  shipboard. 
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CUSTOM-BUILT 
ELECTRONIC  ASSEMBLIES 


Need  electronic  assemblies  engineered, 
designed  and  produced  to  match  your 
requirements  exactly?  B  &  W  o£fers  un¬ 
surpassed  facilities  in  this  respect— for 
anything  from  a  special  transmitter  or 
high-voltage  equipment  to  test  equip¬ 
ment,  tuning  units,  high— and  ultra-high 
frequency  assemblies  and  dozens  of  others. 


/  Built-in  Neutralization 
/  Perfect  Design  Symmetry 
/  Heavy-Duty  Construction 


\ 


Half  the  length  of  conventional 
dual  units,  designed  for  built-in 
neutralization,  and  thus  having  per¬ 
fect  design  symmetrv,  B&W  Heavy- 
Duty  Variable  Conaensers  assure  a 
remarkable  improvement  in  the 
performance  of  any  equipment 
from  a  transmitter  to  a  dielec¬ 


tric  heating  assembly. 


Write  for  Bulletin  7  5 


CYCLOMETER  COUNTERS 


Count  shaft  rotations— facilitato 
making  pro-dotorminod  settings 


B&W  Cyclometer  Counter  assemblies  are 
oseful  wherever  a  shaft  must  be  turned  a 
pre-determined  number  of  times,  or  set  at 
any  exact  pre-determined  position.  Exact 
settings  to  tenths  of  a  turn  are  automatically 
recorded.  Write  for  Cyclometer  Bulletin. 


BARKER  &  WILLIAMSON 


^  235  FAIRFIELD  AVE.,  UPPER  DARBY,  PA. 


Export:  LINDtTEVES,  INC.,  10  Rockefeller  Plaio,  New  York,  N.Y.,  U.S.A. 


craft.  This  communications  system 
is  compact,  highly  sensitive,  and 
ruggedly  constructed.  It  provides 
standard  plane-to-ground  communi¬ 
cation,  radio  range,  weather  broad- 


cast,  and  standard  broadcast  re¬ 
ception,  as  well  as  interphone 
communication  between  pilot  and 
passengers.  A  radio  range  filter  is 
incorporated  into  the  receiver.  The 
range  signal  can  be  eliminated  by 
merely  flicking  a  toggle  switch  (lo¬ 
cated  in  the  front  panel*  of  the 
receiver)  to  permit  reception  of 
voice  only. 


Newly  Designed  Radio 
Receiver 


I 


To  PROVIDE  EASIER  accessibility  of 
parts  for  servicing  and  mainte¬ 
nance  of  radio  receivers,  the  Na¬ 
tional  Radio  Company  of  Malden, 
Mass.,  has  completely  redesigned  its 
radio  receivers.  Lock  handles, 
shown  in  the  accompanying  illus¬ 
tration  at  either  side  of  the  set, 
immediately  release  (by  the  flick  of 


the  wrist)  the  panel  section  from 
'  the  cabinet.  Design  of  the  inte¬ 
rior  mechanisin  utilizes  a  drawer 
dlide  which  does  away  with  the 
necessity  of  removing  the  receiver 
from  the  cabinet.  With  the  receiver 
pulled  out  on  this  drawer  slide,  the 
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Special  Electrical  Qualities 
Thermal  Endurance 
Hermetic  Sealing 
Mechanical  Strength 
Corrosion  Resistance 
Precision 
Permanence 
Metallizing 
Dimensional  Stability 

High  dielectric  strength  —  high  resis* 
tivity — low  power  factor — wide  range 
of  dielectric  constants — low  losses  at 
all  frequencies. 

Permanent  hermetic  seals  against  gas, 
oil  and  water  readily  made  between 
glass  and  metal  or  glass  arid  glass. 

Commercial  fabrication  to  the  fine 
tolerances  of  precision  metal  working. 

Coming’s  metallizing  process  produces 
metal  areas  of  fixed  and  exact  specifi* 
cation,  permanently  bonded  to  glass. 


AS  YOU  plan  post-war  electronic  products,  give  a  thought  to  versatile  glass.  We 
really  mean  glasses,  for  Corning  has,  at  its  fingertips,  25,000  different  glass  formulae 
from  which  to  select  those  especially  suited  to  your  electronic  applications.  Let  us  show 
what  glass  can  do  for  you.  We  may  already  have  a  solution  —  or  Corning  Research  can 
find  the  answer  for  you.  Phone  Corning  2852  or  wire  Electronic  Sales  Dept.,  E-11,  Bulb 
and  Tubing  Division,  Corning  Glass  Works,  Corning,  New  York.  We’ll  have  a  man  on 
the  job  promptly. 


and  ••OOBIflNG”  arm  rtgitiarad  trada-marim  and  indimlm  laaam^tlmn  by  Carntag  Olam  ^orb$.  Coming,  If,  Y. 
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conjunction  with  Hipersil  cores. 
The  small  coil  (lower  right)  is  No. 
32  SCE  wound  on  i  in.  iron  dust 
core,  146  turns;  the  inductance  is 
690  /ih  with  a  Q  of  92  at  150  kc, 
with  an  impedance  of  over  2,200 
ohms  at  30  me.  Winding  is  A  in. 
diameter  by  fa  in.  long.  Another 
type  of  coil  produced  is  one  wound 
with  taps  without  cutting  the  wire 
or  leaving  space  between  the  wind¬ 
ings.  The  method  used  here  is  to 
bring  the  wire  up  in  tight  loops, 
retaining  full  size  and  continuing 
the  winding  of  the  coil.  The  insu¬ 
lation  is  stripped  and  No.  18 
stranded  tinned  leads  are  soldered 
to  the  loops.  Wire  sizes  used  are 
from  20  enameled  to  14  single  glass 
covered. 


WRITE  FOR  FULL 
INFORMATION 


FEATURES: 

*  Light  weight  —  only  15  pounds  —  simplifies  installation. 

*  lightning  hazard  minimized  by  grounded  vertical  element. 

*  “Slide  trombone"  calibration  permits  exact  adjustment  for  any  frequency  be¬ 
tween  30  and  40  AAC,  using  only  a  wrench:  Optimum  performance  for  that 
frequency  is  guaranteed  without  "cut  and  try"  methods. 

*  Proper  termination  of  coaxial  transmission  line.  Unlike  other  "70-ohm"  anten¬ 
nas,  the  Folded  Unipole  actually  provides  a  non-reactive  impedance  with  a 
resistive  component  varying  between  62  and  75  ohms  (see  lower  curve). 

*  Excellent  band  width,  ideal  far  FM  (see  upper  curve). 


Andrew  Co.  specializes  in  the  solution  of  antenna  problems.  For  design¬ 
ing,  engineering  and  building  of  antenna  equipment,  consult  Andrew  Co. 


set  can  be  tilted  into  three  different 
positions  so  that  all  components 
can  be  reached  easily.  The  manu¬ 
facturer  states  that  the  mechanical 
features  could  be  readily  adapted 
to  commercial  models,  including 
wall-flush  home  sets.  The  new  type 
receiver  will  be  installed  aboard 
fleet  units  and  at  shore  stations. 


Concentrating  on  electrical 
performance,  Andrew  engi¬ 
neers  have  designed  a  unique 
Folded  Unipole  Antenna 
which— according  to  compar¬ 
ative  tests— easi7y  outper¬ 
forms  other  antennas  at  sev¬ 
eral  times  the  price. 

Used  for  transmitting  and 
receiving  at  frequencies  from 
30  to  40  MC  and  for  powers 
op  to  5,000  watts,  this  an¬ 
tenna  has  proved  so  success¬ 
ful  that  similar  models  for 
higher  frequencies  are  now 
laeing  designed. 


of  ANDREW 
in  Engineering 


Coils 

The  Bittermann  Electric  Co.,  50 
Henry  St.,  Brooklyn,  N.  Y.  uses  a 
bank-winding  process  to  produce  in 
quantity  coils  of  high  inductance 
and  low  distributed  capacity  and 
for  radar  receivers.  In  the  accom¬ 
panying  illustration,  the  upper  coil 
is  No.  24  DCE  wound  on  JxixS- 
in.  Phenolite  XXR  tubing,  each  pie 
having  46  turns  and  an  inductance 
value  of  38  /ih,  with  a  total  of  380 
/ih  for  the  9  pies  knd  a  distributed 
capacitance  of  2.8  /xfif  at  a  fre¬ 
quency  of  24  me.  Bank-wound  coils 
are  also  made  with  iron-dust  cores 
or  square  tubing  to  be  used  in 
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There  are  fourteen  practical  advantages  of  theremoplastic  in¬ 
sulation  over  older  types  of  construction  .  .  .  advantages  which 
PLASTIC  engineering  now  makes  possible  at  what,  in  most  cases,  is 
NO  PRICE  PREMIUM.  Check  them  yourself:  I.  Superior  aging 
properties,  2.  High  resistance  to  oxidation,  3.  Low  moisture 
absorption,  4.  High  dielectric  strength,  5.  High  tensile  strength, 
6.  Resistance  to  flame,  7.  Flexibility  at  low  temperatures, 
8.  Resistance  to  abrasion,  9.  Resistance  to  chemicals,  10.  Re¬ 
sistance  to  oils  and  greases,  1 1.  Ease  of  installation,  12.  Increased 
capacity,  13.  Attractive  appearance,  14.  Broad  color  range. 
Remember  ,  ,  .  when  you're  thinking  of  PLASTIC  you're  thinking 


llllililllillMi. 
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Jagged  for  the  big  jobs! 


HEXACON 

ELECTRIC 

SOLDERING 

IRONS 


>  5*. 


Bouglas 

Aircraft 


Follow  the  leaders  —  ond  you'll  use 
HEXACON !  For  rugged,  heavy  duty  work 
or  for  light,  intricate  work... for  continuous 
production  or  hord-to-get  at  work...  here's 
the  answer.  One  reason  is  "Balanced  Heat" — 
dissipating  excessive  element-imporing  heat  —  ond 
minimizing  ele-nem  burn-outs  and  tip  replacements. 
Another,  is  their  light  weight,  efficiency  and  depend- 
ability. 

LITERATURE  AVAILABLE— The  complete  HEXACON  line 
^B  of  screw  tip  and  plug  tip  irons  from  40  to  700  watts, 

W  and  with  tip  diameters  ranging  from  ik"to  1%",  is  fully 

'  illustrated  and  described.  Write  today;  no  obligation. 

HEXACON  ELE^RIC  CO. 

130  W.  CLAY  AVENUE.  ROSELLE  PARK.  N.  J. 


HIGH  QUALITY.  LONG  LASTING  SOLDERING  IRONS 


How  "Economy^^  makes  better  plug 
fuses  faster  with  Lepel  Induction  Heating 


THE  OLD 


SOLDER 


^  FUSING 
IIIMENT 

THE  lEPEl 
WAY 

^SOLDER  i 


'  FUSING 
ELEMENT 


When  the  progressive  management  of  Ek:onomy 
Fuse  &  Manufacturing  Company  wanted  to  im¬ 
prove  the  quality  of  its  plug  fuses,  it  was  natiural 
to  turn  to  Lepel  High  Frequency  Induction 
Heating,  the  modem  metal  joining  method  that 
is  contributing  so  much  to  product  improvement 
and  production  efficiency. 

Formerly,  the  zinc  fusing  element  was  labori¬ 
ously  soldered  to  the  brass  screw  shell  by  hand. 
This  produced  a  shallow  edge  union  and  worker 
efficiency  was  impaired  by  heat  and  fumes  from 
the  battery  of  soldering  irons. 

Today,  the  fuse  assemblies  with  solder 
wedges  manually  “tucked  in”  between  fusing 
element  and  screw  shell  are  placed  in  a  jig 
(solder  facing  upward)  and  conveyed  through 
the  area  of  a  high  frequency  work  coil  operated 
from  a  Lepel  Unit.  The  solder  melts  instantly 
and,  with  the  assembly  tilted  slightly,  flows  by 
gravity,  completely  filling  the  element  channel 
and  establishing  a  firm,  recessed  bond  between 
the  parts  that  insures  utmost  dependability. 


Soldering  is  performed  so  fast  that  twelve 
girls  are  kept  busy  “tucking  in”  solder  wedges. 

This  is  one  of  scores  of  metal  joining  jobs 
Lepel  Induction  Heating  is  doing  faster,  better, 
more  economically  with  soldering  and  brazing 
alloys  of  any  melting  point. 

Metals  of  any  analysis  —  ferrous  or  non- 
ferrous— and  in  any  form,  can  be  joined  quickly 
by  the  controlled,  measured  heat  generated  by 
the  Lepel  Unit,  producing  quality  results  never 
before  obtained  by  other  metal  joining  methods. 

By  assembling  parts  with  joint  surfaces  pre¬ 
fluxed  and  solder  or  brazing  alloy  pre-placed,  it 
is  possible  to  produce  parts  heretofore  consid¬ 
ered  impractical  to  make  by  metal  joining. 

The  simple,  compact,  dependable  Lepel  Unit 
requires  no  special  operating  skill  and  can  also 
be  used  without  alteration  for  localized  harden¬ 
ing,  annealing,  stress  relieving  or  melting. 

If  you  have  a  metol  joining  or  heat  treating 
problem,  a  Lepel  field  engineer  will  be  glad  to 
study  it  and  offer  suggestions  for  solving  it  by 
this  modem  heating  method.  Just  write 


LEPEL  HIGH  FREQUEHCY  LABORATORIES,  IHC. 


PIONEERS  IN  INDUCTION  HEATING 


General  Offices:  39  West  60th  Street,  New  York  23,  N.  Y. 
Lepel  Unit’s  are  now  available  without  priority 

DO  IT  FASTER,  BETTER,  MORE  ECONOMICALLY  BY  LEPEL  INDUCTION  HEATING 
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1500  to  2000 ;  dielectric  constant,  at 
1000  cycles  3.0;  power  factor,  at 
1000  cycles  0.7  percent.  Physical 
properties:  Solid  content  (dried  3 
hr  at  135  C)  60  percent  by  weight; 
density  1.05  at  25  C;  weight  per 
gallon  8.75  lb;  viscosity  at  25  C, 
2  to  5  poises;  drying  time  to  tack- 
free  condition  at  150  C,  1  to  4  hr. 


New  Loudspeaker  Design 

Postwar  features  of  loudspeakers 
manufactured  by  Quam-Nichols  Co., 
33rd  Place  &  Cottage  Grove  Av", 
Chicago,  Ill.,  incorporate  a  patented 
feature  called  the  “adjust-a-cone”. 
The  spider  of  the  loudspeaker  is 
kept  in  position  with  a  pressure  or 


Modd  39-VTF.  S«riM 
A,  showing  simidicitT 
and  portability. 


FOR  FREQUBiaES  IN 


MODEL  39-VTF,  Series  A,  a  new  devel-  Gk^ek  1’kQ5«  > 
opment  of  J-B-T engineers;  measures  fre-  EXTREME  ACCI 
quencies  in  six  s^tic  bands  with  *  ...^thin  ±  0.25%  of  i 
accuracy  oi  0.25%  of  the  frequency  being  measured, 
being  measured,  and  with  sufficient  ,  PERMANENT  AC( 
amplitude  to  be  easily  read.  ,  .  .  no  further  caiu 

Vacuum  tube  mtlltivibrator  circuits  di-  ^l^dardisation  requir 
vide  the  incoming  frequency  by  1, 2, 3, 4,  ct  a  on  itv 

6  or  9,  ^pen^ng  on  the  poBitton  of  the  *  'J 

multiplier  switch,  and  show  the  result  warm-up. 
on  the  time-tested,  standard  400  cycle  .  BURN-OUT  PROC 

meter.  protection  needed  agi 

Regular  line  current  is  used  for  power  dental  above-range  fn 
supply,  permitting  an  input  sensitivity  •  SENSITIVITY  ,  . 
of  500,000  ohms.  Response  is  not  affected 

by  irreguleu:  wave  form,  nor  by  harmonic  •  SIMPLICITY ...  use 
content  of  unknown  frequencies  of  less  tubes, 
than  10%  or  15%  .  .  .  and  input  control  •  POSITIVE  SWITCi 
permits  use  from  100  to  350  volts.  huat  in  switch  is  j-i 

rugged,  coin-silver  j 

The  result  is  an  instrument  of  high  accu-  strument  switch,  as  sv 
racy  and  high  stability  with  permanent  quality  testers, 

calioration  .  .  .  especially  useful  for  A/aw  Sooklat  ^ , 
checking  audio  oscillators,  frequency  press,  uiustrates  other 
converters,  radar  equipment,  and  for  Vibrating  Reed 

standardizing  less  accurate  frequency  B?Ue*Un  ' 

measuhng  units.  VF-43-ic.  < 

Manufactured  under  J-B-T  and/ or  Triplett  Patents  and  Patents  Pending 


clamping  ring  that  is  in  turn  held 
down  by  two  machine  screws.  By 
loosening  the  screws  holding  the 
pressure  ring,  a  small  lateral  move¬ 
ment  of  the  spider  is  permitted  by 
which  the  voice  coil  can  be  re-cen-, 
tered  concentrically  around  the 
pole-piece  and  within  the  gap. 


Vacuum  Oil-Impregnated 
Transformers 

To  EFFECT  SUBSTANTIAL  space  and 
weight  savings  in  transformers  for 
airborne  applications,  the  Ameri¬ 
can  Transformer  Company  (178 
Emmet  St.,  Newark  5,  N.  J.)  has 
introduced  Amertran  hermetically 
sealed  transformers  which  are  vac¬ 
uum  oil-impregnated.  They  state 
this  new  process  also  increases  the 
dielectric  strength  of  the  insulating 
medium  and  reduces  corona  effect 
To  compensate  for  pressure  changes 
and  make  possible  complete  filling, 
the  transformer-enclosing  case  was 
redesigned.  The  new  case  incorpo* 
rates  a  bellows.  Part  of  the  new 
process  includes  a  combination  of 
heat  to  230  F  and  an  absolute  pres- 
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•  In  his  persistent  struggle  up  the  heights  to  bet¬ 
ter  perlormctnce  and  better  quality  in  the  electri¬ 
cal  devices  he  designs  the  electronic  engineer  is 
now  given  vitally  important  assistance  by  Formica. 

Recent  Formica  research  in  adopting  new  resins 
and  glass  fibre  and  glass  mat  materials  to  lami¬ 
nated  insulation  has  produced  some  spectacular 
improvements  in  the  behavior  of  insulation. 

There  are  many  types  of  these  new  grades — 
each  developed  to  emphasize  a  particular  qual¬ 
ity.  Among  the  advantages  offered  by  some  of 
them:  very  much  greater  strength  to  resist  me¬ 
chanical  stress.  High  frequency  insulating  effici¬ 
ency  comparable  with  ceramics.  Higher  heat  re¬ 
sistance.  Better  resistance  to  arching.  Stability  of 
dimensions  and  electrical  qualities  under  high 
humidity.  Fungus  resistance  because  of  absence 
of  cellulose. 


Ask  obout  new  grades  Mf-66,  FF-55,  FF-10,  FF-41 


THE  FORMICA  INSULATION  CO 
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Zorflex  FLEXIBLE  BEARING 


mu  towikc . 


PIONEERING  in  the  highly  specialized  field  of 
engineered  vibration  and  noise  control,  the 
Harr'S  Products  Company  created  and  designed 
the  widely  used  Torflex  Flexible  Bearings. 

Torflex  Flexible  Bearings  consist  of  a  tube  or  ring  of 
rubber  stretched  longitudinally  between  two  con¬ 
centric  metal  sleeves  which  prevent  the  rubber 
from  returning  to  its  original  state.  The  pressure 
exerted  by  the  rubber  on  the  metal  sleeves  insures 
a  high  capacity  mechanical  bond  between  the  rubber 
and  metal  under  all  operating  conditions. 

Torflex  Flexible  Bearings  come  in  a  wide  range  of 
sizes,  consequently  they  have  many  applications  in 
various  fields.  They  control  and  eliminate  vibration 
up  to  90  percent,  increase  performance  and  effi¬ 
ciency  of  equipment  and  greatly  prolong  Its  useful  life. 

If  yours  is  a  problem  involving  vibration  and  noise 
drop  us  a  line;  our  engineers  will  be  glad  to 
I  work  with  your  engineers  in  its  solution. 


ARRIS 

PRODUCTS  COMPANY 

CLEVELAND  4,  OHIO 

Branches:  44  Whitehall  St.,  New  York  •  General  Motors  Bldg.,  Detroit,  Mich. 


sure  of  1  mm  of  mercury  to  rid 
the  transformer  oil  of  volatiles,  air, 
and  moisture.  The  oil  is  filtered  to 
remove  sludge  and  foreign  matter. 
The  transformers  themselves  are 
subjected  to  this  combination  of 
heat  and  vacuum  for  five  hours  to 
effect  thorough  dehydration.  In  ad¬ 
dition  to  vacuum  oil  impregnation, 
the  core  and  coil  receive  the  va^ 
uum  varnish  treatment.  All  units 
are  tested  under  vacuum  to  detect 
the  slightest  possibility  of  leakage. 


Constant-Speed  D-C  Motor 

Small  enough  to  be  held  in  the 
palm  of  the  hand,  a  new  constant- 
speed  d-c  motor  maintains  a  con¬ 
stant  set  speed  regardless  of  vari¬ 
ations  in  voltage.  It  is  self-start¬ 
ing  and  builds  up  full  speed  almost 


instantly.  Current  consumption  is 
rated  from  0.6  to  1  w,  and  shaft 
speeds  may  be  geared  from  1  revo¬ 
lution  every  24  hr  up  to  600  rpm. 
Motors  are  available  for  use  at  li 
3,  6,  12,  24,  32  or  110  volts.  Amglo 
Corp.,  4234  Lincoln  Ave.,  Chicago, 
Ill. 


Direct-Reading 
Insulation  Tester 

This  new  instrument,  known  as 
Model  799,  is  an  extremely  sensitive 
direct-reading  insulation  measur¬ 
ing  device  for  applications  where 
high  testing  potentials  are  not  de¬ 
sired.  It  provides  a  single  range  for 
readings  from  0.1  megohm  to  10,- 
000  megohm,  with  the  10,000  mark 
at  8  percent  of  the  scale  length,  thus 
providing  good  readability.  The 
circuit  has  a  test  potential  of  less 
than  60  volts  d-c.  An  electrical 
guard  circuit  is  provided  for  elim¬ 
ination  of  surface  leakages  when 
testing  cables.  All  exposed  parts 
are  thoroughly  insulated  for  oper¬ 
ator’s  protection.  A  press-to-read 
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Margin  for  Error  in  PORTER  operations 


When  you  require  sheet  metal  work  —  in  any 
metal  —  and  PRECISION  to  close  tolerances  is 
a  must .  .  .  Porter  has  the  experience  and  equip¬ 
ment  to  meet  your  needs  to  your  complete 
satisfaction. 

The  skilled  technicians  and  engineers  of  our 
thoroughly  modern  factory  stand  ready  to  help 
you  work  out  money-saving  and  time-saving 
changes  in  design.  Also,  our  large  stock  of  avail¬ 
able  dies  often  helps  speed  up  production  while 
reducing  manufacturing  costs. 

METAL  BOXES  *  CASES  *  CABINETS  * 
CHASSIS  *  ODD-SHAPED  FLAT  PIECES 
*  STRIPS  *  PANELS  *  HOUSINGS  *  ETC. 


PORTER 


METAL 

PRODUCTS 

COMPANY 
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switch  automatically  disconnects 
the  battery  circuit  when  the  instru¬ 
ment  is  not  in  use.  Ferrules  in  the 
panel  permit  attachment  to  a  line¬ 
man’s  belt  or  shoulder  strap.  The 
unit  measures  5i  x  x  4i  in.  and 
is  manufactured  by  Weston  Electri¬ 
cal  Instrument  Corp.,  617  Freling- 
huysen  Ave.,  Newark  5,  N.  J. 


Photo  Oourton  of  CrotUv  Radio  Corporation 


KESTER  CORED  SOLDERS 

Are  Industry's  Standard 

Kester  Cored  Solders  are  scientifically  compounded  to 
form  clean,  tight  solder-bonds  that  hold  permanently 
against  shock,  vibration,  bending,  and  the  contraction 
and  expansion  of  temperature  extremes. 

Kester  Cored  Solders  are  applied  in  one  simple  operation. 
Virtually  mistake-proof  and  trouble-free  because  the 
flux-filled  core  is  perfectly  balanced  with  superior  alloys 
— and  in  the  right  combinations  for  every  type  of  solder¬ 
ing. 

Kester  Cored  Solders  are  of  the  highest  quality  and 
unvarying  uniformity — the  result  of  Kester’s  46  years  of 
practical  experience  and  intensive  research. 


Kester  Rosin-Core  Solder,  for  electrical  connections,  and 
Kester  Acid-Core  Solder,  for  general'  work,  are  both 
available  in  a  wide  range  of  strand  and  core  sizes.  The 
correct  solder,  always,  for  any  soldering  job. 

Feel  free  to  call  on  Kester  engineers  at  any  time  for  help 
in  solving  your  solder  problems.  There  is  no  obligation! 


KESTER  SOLDER  COMPANY 

4204  Wrigbtwood  Avenue,  Chicago  39.  III. 

Smtcrn  Plant:  Nnwarli,  N.  J.  Canadian  Plant:  Brantford,  Ont. 


Tank  Capacitor 

Illustrated  is  a  large  tank  capaci¬ 
tor  which  was  especially  designed 
for  a  transoceanic  transmitter.  Its 
features  are  its  space-saving  de¬ 
sign;  the  ability  to  operate  under 
exacting  circumstances  with  the 


capacitance  of  much  larger  capaci¬ 
tors;  and  its  low  cost,  which  is  50 
percent  less  than  the  type  of  capaci¬ 
tor  it  was  built  to  replace.  Cor- 


Portable  Power  Supply 

Federal  Telephone  &  Radio  Corp., 
Newark  1,  N.  J.  has  immediately 
available  a  portable  d-c  power  sup¬ 
ply  unit  (designated  as  FTR  3008- 
S),  weighing  only  fifty  pounds, 
which  is  convenient  for  laboratory 
and  experimental  work,  or  for  pub¬ 
lic  address  systems-  It  can  be  used 
as  a  conversion  unit  in  operating 
magnetic  chucks,  brakes,  and  all 


Western  Metals  Have  It 


One  of  the  world’s  most  successftd 
manufacturers  of  control  instruments 
requires  a  great  variety  of  springs. 
Each,  of  course,  must  be  imiform  and 
precise  in  its  functioning. 

After  many  rigid  tests,  this  manufac¬ 
turer  selected  Western  Super-X  phos¬ 
phor  bronze  and  nickel  silver  to  insure 
faithful  functioning  of  his  instruments. 


These  metals  are  especially  treated  to 
incorporate  extraordinary  ductility  in 
combination  with  excellent  spring 
properties. 

Western  Mills  at  East  Alton,  Ill.,  and 
New  Haven,  Conn.,  are  strategically 
located  to  supply  users  of  copper-base 
alloys.  We  will  welcome  your  inquiry 
regarding  * ’tailor-made”  metals. 


PHOSPHOR  BRONZE 


Western  Brass  Mills 

Division  of  Olin  Industries,  Inc 

East  Alton,  Illinois 


BRASS  •  BRONZE  •  PHOSPHOR  BRONZE  •  NICKEL  SILVER  •  COPPER 

electronics  —  A/orembtfr  1945 


DIVISION  OF 


Fnr  more  than  tO  years 


we  have  been  manufacturing  crystals.  Not  only 
are  we  crystal  manufacturers,  but  crystal  spe* 
cialists  as  well.  Consult  us  on  your  ‘‘crystal 
problems’’. 

★ 

PRTERSEN  RADIO  CO. 

Council  Bluffs,  Iowa 

CRYSTALS  EXCLUSIVELY  SINCE  1934 


1  suHoc**' 
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Froo  ■' 
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fRESTO 


similar  activities,  or  as  a  means 
for  testing  electrical  apparatus. 
The  unit  operates  from  any  115  or 
230-v  a-c  outlet,  and  supplies  from 
5  to  10-v  d-c  power.  The  power 
supply  is  flexible ;  high  or  low  volt¬ 
age  is  available  at  the  flip  of  a 
switch.  Either  output  is  adjust¬ 
able  by  means  of  a  12-point  pri¬ 
mary  tap  switch.  Federal’s  selen¬ 
ium  rectifiers  are  used  in  units 
which  are  rated  as  follows:  a-c  in¬ 
put:  115  or  230  volts,  50  or  60 
cycles,  single  phase;  d-c  output:  6 
volts,  24  amp  or  10  volts,  12  amp, 
resistive  or  inductive.  Dimensions 
are:  height  16i  in.,  width  10  in., 
depth  11  in. 

Magnetic  Relays 

R-B-M  Manufacturing  Co.,  Lo- 
gansport,  Ind.,  announces  a  new 
and  improved  line  of  single  and 
double-pole  a-c  and  d-c  magnetic 
relays  for  industrial  and  electronic 
applications.  Ratings  are:  10  amp 
at  24-v  d-c  and  110-v  a-c;  5  amp  at 
220-v  a-c;  1  hp  single-phase  110 
and  220-v  a-c.  Contact  arrange¬ 


ments  are  normally  open,  normally 
closed,  and  double  throw,  silver  to 
silver.  The  armatures  are  self¬ 
aligning.  All  wiring  terminals 
(either  screw  or  solder)  are  easily 
accessible  from  the  front.  For  com¬ 
plete  interchangeability  in  mount¬ 
ing,  both  the  a-c  and  d-c  relays  have 
identical  bases.  Relays  may  be 
mounted  from  front  or  rear.  Bulle¬ 
tin  No.  610  describes  the  d-c  re¬ 
lays,  and  bulletin  No.  550  describes 
a-c  relays. 


Complete  Airport 
Radio  Station 

A  COMPLETE  AIRPORT  radio  station, 
Type  RS-1  50-w  unit,  is  offered  by 
Aireon  Manufacturing  Corp.,  Kan¬ 
sas  City,  Kan.  This  station  con¬ 
tains  all  necessary  equipment  (with 
the  exception  of  antenna  support- 
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’’SHAKE  WELL” 


Upside  down  and  sideways  — and  this  transformer  puts  in  overtime! 


This  is  just  one  more  reason  why  Thermadors  are  known 
as  America's  quality  transformers. 

There  is  a  machine  called  a  Shaker.  It  goes  up  and  down 
while  it  rotates.  The  motion  varies  from  a  gentle  rhumba  to 
an  earthquake  of  cataclysmic  proportions.  In  10  minutes 
an  ordinary  transformer  sails  off  into  the  steel  mesh  net. 

AtAireonManufacturingCorporation's  Kansas  City  plant 
they  bolted  a  Thermador  transformer  to  the  shake-bed  of 
this  machine.  They  turned  the  shaker  on  for  an  hour— then 
they  left  it  going  overnight,  unbolted  the  Thermador  trans¬ 
former,  connected  it  to  the  test  line.  The  needle  showed  not 
an  nth  of  variation. 

Why  this  incredible  performance?  Just  this.  Trans¬ 
formers  were  formerly  mounted  to  the  cover  of  their  cases. 
Thermador  developed  a  strong  stamped  bracket  from  strip 


steel  and  projection-welded  it  to  the  case  body— indepen¬ 
dent  of  terminal  boards  or  covers.  As  a  result,  Thermador 
transformers  can  be  mounted  in  any  position— up  and  down 
and  sideways— and  take  the  worst  beating  you  can  give  them. 

THERMADOR  ELECTRICAL  MANUFACTURING  COMPANY 
5119  SOUTH  RIVERSIDE  DRIVE  •  LOS  ANGELES  22,  CALIF. 


Thermador 

Transformers 


DEFEAT  COLD  •  HEAT  •  HUMIDITY 
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ing  poles)  and  is  ready  for  imme¬ 
diate  operation.  Designed  for  sim¬ 
ple  operation,  its  pushbutton  con¬ 
trol  enables  instantaneous  selection 
of  channels.  No  dialing  or  tuning 
is  necessary  as  each  channel  is 
pretuned  and  controlled  by  crystals. 
The  unit  can  be  used  for  point-to- 
point  or  ground-to-plane  communi¬ 
cations,  or  as  a  tower  control 
station.  Included  in  the  system  is 
two-channel  telephone  emission  with 
frequency  ranges  for  both  day  and 
night  operation  and  100-percent 
modulation  in  all  frequency  ranges. 
The  channel  range  is  from  2.0  to 
8.0  me,  200  to  410  kc,  or  118  to  132 
me,  with  other  frequencies  avail¬ 
able  on  special  order. 


Impedance  Bridge 

The  Brown  Engineering  Company 
of  Portland,  Oregon,  manufacturers 
of  precision  mica  capacitors,  sev¬ 
eral  types  of  rheostat-potentiome¬ 
ters,  decade  and  low-capacitance 
switches,  binding  posts  and  im¬ 
pedance  bridges  have  added  to  their 
line  of  products  an  impedance 
bridge,  designated  as  Model  200-A, 
which  is  portable  and  self-contained 
and  designed  for  the  accurate  meas¬ 
urement  of  capacitance,  resistance 
and  inductance  over  wide  ranges. 
The  instrument  also  measures  the 


This  unusual  Arnold  manual  on  permanent  magnets  is  the  product  of 
many  months  of  careful  research  and  planning. 

r  It  is  devoted  entirely  to  the  consideration  of  the  factors  affecting 
the  design,  fabrication  and  application  of  Alnico  permanent  magnets. 
Written  entirely  by  Arnold  engineers.  Its  purpose  is  to  help  engineers 
in  industry  to  better  utilize  the  magnetic  and  physical  characteristics 
of  the  Alnico  alloys  in  arriving  at  efficient  design^ 

Write  today,  on  your  letterhead,  for  your  free  copy. 


The  ARMLD  Engineering  Company 

147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 

Specialists  in  the  Manufacture  of  ALNICO  PERMANENT  MAGNETS 


storage  factor  (Q)  of  coils  and  the 
dissipation  factor  of  capacitors. 
The  range  of  measurement  for  ca¬ 
pacitance  is  1  p/xf  to  100  /xf;  for 
resistance,  1  milliohm  to  1  meg¬ 
ohm;  for  inductance,  1  /ih  to  100 
henrys.  Accuracy  on  the  main  dec¬ 
ade  is  rated  at  1  percent  for  capac¬ 
itance  or  resistance  measurements, 
and  2  percent  for  inductance  tests. 
The  readings  are  obtained  from 
6-im  direct-reading  dials.  All  con¬ 
trols  and  connections  are  plainly 
marked  and  conveniently  located  on 
the  panel. 
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has  changed  the  lives 
of  this  whole  family  of 
MINI-MAr  BATTERIES 
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ATTf*: 


The  four  batteries  shown  above  are  approximately  Vs  of  actual  size 


VEN  BEFORE  PEARL  Harbor,  battery  construction  prin- 
.Jles  developed  by  National  Carbon  Company  were  making 
ibie  new  strides  in  portable  radio  and  electronic  equip- 
t  Then  came  the  war.  The  company  was  called  upon  to 
i<velop  even  more  radical  improvements  in  battery  construc- 
to  meet  the  needs  of  light  and  extremely  portable  mili- 
^  commimications  of  all  types,  and  so  the  tiny  22^2  volt 
Weady”  “Mini-Max”  “B”  battery  was  born— a  battery 
under  half  the  size  of  anything  of  comparable  voltage— 
^  to  carry  as  a  match  box! 

This  is  what  this  new,  improved  battery  construction 
It  means  a  brand  new  line  of  portable  radio  equip- 
•ent— equipment  that  will  give  the  idea  of  the  “personal 
an  entirely  new  meaning.  It  makes  possible  radio  sets 
f  individual  use— sets  so  small  that  they  can  be  slipped  into 
^  pocket  of  a  vest,  or  carried  in  a  woman’s  handbag.  Porta¬ 
's  radio  business  will  not  merely  pick  up  where  it  left  off 
^mber  7,  1941.  It  will  be  years  ahead  of  itself. 

^Qgineers  and  designers  are  already  aware  of  the  possi¬ 
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bilities  of  this  new  battery.  They  are  already  at  work  on 
new  radio  and  electronic  devices  which  exploit  its  portabil¬ 
ity.  And  at  this  time  may  we  invite  all  these  creative  men 
to  avail  themselves  of  our  experience,  our  laboratories  and 
to  consult  with  our  engineers.  National  Carbon  Company, 
Inc.  extends  to  you  complete  cooperation. 


The  words  “Eveready”  and  “Mini-Max”  are  registered  trade-marks 
of  National  Carbon  Company,  Inc. 


NATIONAL  CARBON  COMPANY,  INC. 

Unit  oi  Union  Carbide  and  Carbon  Corporation 

(US 

General  Offices:  New  York,  N.  Y. 

Division  SsJea  Offices:  Atlanta,  Chicago,  Dallas,  Kansas  City,  New  York, 
Pittsburgh,  San  Francisco. 


M'Ni 


No.  412 


Now  that  radio  batteries  are  back  again,  National  Carbon 
Company  is  offering  an  extremely  useful  new  Portable 
Radio  Battery  Replacement  Guide.  Write  for  your  copy 
today  to  our  nearest  Division  Office  listed  below. 


THIS  NEW 
MIGHTY  MIDGET 


Colored  Microphones 

The  Turner  Co.,  Cedar  Rapids, 
Iowa,  is  introducing  a  new  line  of 
microphones,  called  “Colortones," 
made  in  richly-colored  plastic  fin- 
ishes.  The  material  used  in  the! 
new  mikes  is  tough,  resilient  cellu¬ 
lose  acetate.  These  plastic  castings 
can  be  produced  in  a  wide  variety 


of  solid  colors  and  pastels,  mottles 
and  striated  effects.  Although  pri¬ 
mary  emphasis  has  been  placed  on 
outward  appearances  of  the  new 
models,  research  has  gone  into  their 
interiors, 


Materials  and  techniques 
discovered  during  wartime  are  in¬ 
corporated  into  the  circuits  of  both 
the  dynamic  and  crystal  units. 


When  you  want  action — remote  control,  automatic  or  non¬ 
automatic,  it  will  pay  you  to  use  Alliance  Power  Pact  MOTORS. 
Not  only  in  finished  products,  but  as  a  flexible  power  source 
in  your  own  industrial  processes,  these  miniature  power  units 
really  bring  your  product  to  life. 

Here  are  just  a  few  of  the  ways  that  Alliance  motors  can  add 
to  the  usefulness  of  any  machine,  device  or  control.  Of  course 
there  are  many  more! 


Electronic  and  electric  controls,  time,  temperature,  pres¬ 
sure  and  humidity  controls,  coin  operated  phonographs, 
drink  and  merchandise  dispensers,  fans,  valves  and 
blowers,  door  openers,  signals,  motion  displays,  movie 
projectors  and  scores  of  industrial  applications. 


and  general  soldering  and  No.  HF* 
150  for  heavy-duty  work.  Features 
of  these  irons  include  trigger  con¬ 
trol,  instantaneous  heating  and  op¬ 
eration  from  a  110-v  transformer 
or  directly  from  any  standard  cnr 
or  truck  storage  battery. 
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WATER  CaOLED  TUBES 


The  progress  of  United  Electronics 
has  been  characterized  over  the 
yeors,  by  the  addition  of  new 
tubes  in  the  higher  power 
catagories.  It  is  with  reason¬ 
able  pride  therefore  that  w 
we  now  announce  UNITED  ^ 
external  anode  tubes  in  i 
both  water  cooled  and 
air  radiator  designs, 


Typo  893-A  Hlustratod  is 
rotod  for  20  KW  anod*  i 

disstpoHon  and  maximum 
powor  output  of  50  KW.  | 

Wfito  for  onginoorinQ 
informotion  builotin* 

UNiTEO  oxtornai  anodo 
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Masterpiece  of  Skilled  Hands 


REMOVE 
unnecessary 
limitations 
in  your 
designs 


Waterproof  Jack  Cover 

This  jack  cover  is  a  simple  device 
which  completely  seals  electrical 
jacks  used  in  radio  and  electrical 
equipment.  It  is  not  affected  by  ad¬ 
verse  marine  or  climatic  conditions. 
In  the  accompanying  illustration 
the  hinged  seal-plug  is  shown 


closed;  when  open  a  telephone-type 
plug  may  be  inserted  through  the 
jack  cover  into  the  jack  in  the  nor¬ 
mal  manner.  No  special  holes  or 
tools  are  required  for  installation 
of  the  seal-plugs.  Seal-plugs  are 
available  in  either  black  or  red 
color.  Waterproof  Electric  Co.,  72 
East  Verudgo  Ave.,  Burbank,  Calif. 


Follansbee  is  today  producing  Electrical 
Sheets  and  Strip  which  were  not  available 
a  few  short  years’  ago.  If  your  wartime 
production  has  not  brought  you  into  con¬ 
tact  with  these  silicon  steels,  then  make 
sure  your  new  products  are  not  unneces¬ 
sarily  limited  by  failure  to  take  advantage 
of  them. 

Follansbee  Electrical  Sheets  and  Strip  are 
made  to  the  high  standards  in  keeping 
with  its  tradition  of  generations  of  fine 
steel-making.  Exacting  specifications  are 
met  with  a  precision  which  minimizes  your 
production  difficulties. 

You  are  invited  to  check  your  require¬ 
ments  for  Electrical  Sheets  or  Strip  with 
Follansbee.  Inquire  through  the  General 
Offices  or  any  ^les  Office  or  Agency, 


X-Ray  Unit 

Illustrated  is  a  complete  contact 
and  cavity  x-ray  unit  (Type  M-33) 
which  is  designed  especially  for 
x-radiation  of  body  surfaces  and 
cavities  in  treating  certain  dis¬ 
eases.  The  internal  construction  of 
the  tube  used  in  the  unit  is  such 
that  it  provides  an  extremely  in¬ 
tense  x-ray  beam  with  low  inherent 
filtration.  The  anode  produces  ra¬ 
diation  within  18  mm  of  the  cap- 
The  intensity  is  approximately 
8000  roentgens  per  minute  at  a  dis¬ 
tance  of  18  mm  from  the  focal  spot 


FOLLANSBEE  STEEL  CORPORATION 

GENERAL  OFFICES  *  PITTSBURGH  SO,  PA. 

SaUs  Offices — New  York,  Philadelphia,  Rochester,  Cleveland,  Detroit,  Milwaukee. 
Sales  Agents — Chicago,  Indianapolis,  SL  Louis,  I^nsas  City,  Nashville,  Houston, 
Los  Angeles,  San  Francisco,  Seattle;  Toronto  and  Montreal,  Canada. 

Plants — Follansbee,  W.  Va.,  and  Toronto,  Ohio 

alloy  blooms  a  BII.LKTO,  SHKKTS  B  STRIP  •  CLAD  METALS  •  COLD  ROLLED  CARBON  SHEETS  B  STRIP 
POLISHED  BLUE  SHEETS  •  ELECTRICAL  SHEETS  B  STRIP  •  SEAMLESS  TERNE  ROLL  ROOFING 
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HEADQUARTERS 


FREE  FOR  THE  ASKING! 
Write  today  for  your  Wall 
Chart  with  reference  tables, 
electrical  symbols,  allowable 
capacities  af  conductors,  di¬ 
electric  averages,  thicknesses 
of  insulating  materials  and 
the  M-R  Wax  and  Cam- 
pound  Guide  Book  . . .  they 
are  full  of  valuable  infor¬ 
mation  . , . 


FOR  USERS  OF  COTTON  YARN 

VARNISHED  TUBINGS 


The  AAitchell  •  Rand  AAIRAC  and  HY- 
GRADE  Varnished  Tubings  of  lang 
staple  fibre  yarn  are  comparable  to 
Fiberglas  Tubings  in  dielectric  ratings, 
tensile  strength,  flexibility  and  long 
life. 


mitchell-rand 

SI  MURRAY  STREET 


fiberglas  Varnished  Tape  and  Cloth 
Insulating  Papers  and  Twines 
Coble  Filling  and  Pothead  Compounds 
friction  Tape  and  Splice 
Transformer  Compounds 


A  PARTIAL  LIST  OF  M-R  PRODUCTS 

Fiberglas  Braided  Sleeving 
Cotton  Topes,  Webbings  and  Sleevings 
Impregnated  Varnish  Tubing 
Insulating  Varnishes  of  oil  types 


Fiberglas  Saturated  Sleeving  and  Varnished  Tubing 

Asbestos  Sleeving  and  Tape 

Extruded  Plastic  Tubing 

Varnished  Cambric  Cloth  and  Tape 

Mica  Plate,  Tape,  Paper,  Cloth  and  Tubing 


INSULATION  COMPANY,  INC. 

COrtfondt  7-9264  NEW  YORK  7,  N.Y. 


varnish  and  recommended  for  high 
temperatures  where  dielectric  strength 
is  not  a  factor. 


DOUBLE  SATURATED  has  all  qualities 
of  the  Standard  Grade  but  with  addi¬ 
tional  coats  of  varnish  to  bring  the  di¬ 
electric  rating  up  to  1 500  volts. 


TRIPLE  STRENGTH  is  built  up  with  coats 
of  especially  flexible  insulation  varnish 
for  dielectric  ratings  up  to  3,000  volts 


and  is  particularly  suited  where  ossem- 
bly  operations  include  the  possibility 
of  rough  handling 


impregnated  is  the  Optimum  in  Su¬ 
periority  for  high  gloss,  non  •  hydro¬ 
scopic,  resistance  to  high  temperatures, 
oils,  acids,  etc  IMPREGNATED  has  a 
dielectric  rating  beyond  8,000  volts 
and  is  unequalled  for  Long  Life  Under 
Most  Severe  Conditions.  Write  For 
Samples. 


FIBERGLAS  /norganIc 

VARNISHED  TUBINGS 

M-R  Fiberglas  Varnished  Tubings  are 
made  in  four  grades: 

I 

Standard;  Double  Saturated/  Triple 
Strength  and  Impregnated. 

STANDARD  GRADE  has  maximum  flex¬ 
ibility,  is  treated  with  a  minimum  of 
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SERIES 


The  urgent  demand,  in  peacetime  days,  by  the  aircraft 
and  radio  industries  for  a  compact,  efficient  D.C.  motor  was 
the  challenge  that  led  Pioneer  to  develop  the  Pincor  BX 
series.  Today  Pincor  BX  motors  flow  from  our  plant  in  a 
steady  stream  to  the  producers  of  aircraft  and  radio  equip* 
ment  for  the  armed  services. 

Pincor  BX  motors,  in  their  classification,  meet  the  varied 
requirements  of  aircraft  and  radio  manufacturers  that  demand 
light  weight,  compact  motors  for  efficient  and  dependable 
application.  Pincor  BX  motors  are  direct  drive,  ball  bearing, 
high  speed  units  wound  for  continuous  or  intermittent  duty. 
Shunt,  series  or  split  series  windings  are  for  operation  on 
12  to  24  volt  battery  systems  currently  used  and  may  be 
easily  modified  to  meet  your  product  demand. 

Depend  on  these  rugged  Pincor  quality'proven  motors 
in  the  BX  series.  Send  your  problem  to  Pioneer  engineers 
and  let  them  put  their  years  of  experience  to  work  for  you. 
Consultation  with  these  men  will  not  obligate  you  in  the  least. 


DYNAMOTORS  •  CONVERTERS 
GENERATORS 

POWER  PLANTS  •  GEN-E-MOTORS 


PIONEER  GEN-E-MDTDR 

C  O  R  P  Q  R  AT  I  □  N 


5841-49  DICKENS  AVENUE 


CHICAGO  39,  ILLINOIS 


BUY  MORE  BONDS! 


Export  Office,  25  Warren  Street,  Now  York  1,  U.S.A. 
Coble  Address-  Simontrice,  N.  Y. 


The  entire  apparatus  (including 
the  tube  and  control)  is  constructed 
to  protect  the  operator  against  elec¬ 
trical  shock  and  stray  radiation. 
The  tube  weighs  but  11  lb  so  that 
it  is  easy  to  manipulate.  Special 
cones  and  applicators  adapt  the 
equipment  to  a  wide  range  of  ap¬ 
plications.  ,  Controls  include  the 
main  switch,  adjustment  switch  for 
line  voltage,  voltmeter,  tube-fila- 
ment  control  and  milliammeter.  A 
built-in  timer  with  a  range  from  5 
sec  to  5  min  insures  accuracy  of 
treatment  time.  The  power  sup¬ 
ply  unit  has  a  rectifier  tube  and  a 
capacitor  to  supply  d-c  having  a 
low  percentage  of  ripple.  North 
American  Philips  Co.,  Inc.,  100 
East  42nd  St.,  New  York,  N.  Y. 


Selenium  Rectifiers 


A  LINE  OP  SELENIUM  rectifiers, 
manufactured  by  Radio  Receptor 
Co.,  Inc.,  of  251  West  19th  St.,  New 
York,  N.  Y.  utilize,  in  the  main, 
aluminum  in  place  of  iron  or  simi¬ 
lar  metals.  The  units  are  hermet¬ 
ically  sealed  to  assure  maximum 


performance  under  all  extremes  of 
climatic  conditions.  The  new  line 
includes  units  ranging  from  25 
mils  up  to  capacities  of  hundreds  of 
amperes,  for  use  in  all  combina¬ 
tions  of  voltage  and  current  out¬ 
puts  and  for  various  types  of  cir¬ 
cuits.  / 


Shock-Resistant  Ceramic 


Industrial  electronic  manufac¬ 
turers  may  be  interested  in  a  new 
ceramic  material  developed  by 
qral  Ceramics  and  Steatite  Corp.» 
Keasbey,  N.  J.  This  material  with¬ 
stands  temperature  shocks  from  ap¬ 
proximately  1400  F  to  the  temper*' 
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WHETHER  he’s  Mr.  Big  of  Industry  or  plain 
Mr.  Homebody,  the  performance  of  your 
product’s  electrical  insulation  can  make  or  break 
his  good  will,  influence  your  future  sales.  Look 
at  all  the  hazards  of  faulty  or  insufficient  insula¬ 
tion.  See  why  hundreds  of  manufacturers  are 
protecting  their  products  with  BH  Fiberglas 
Sleeving — the  insulation  that’s  way  ahead  in 
every  important  requirement,  thanks  to  the 
exclusive  BH  process. 

BH  Fiberglas  Sleeving  is  permanently  flex¬ 
ible  and  non-fraying,  the  original  sleeving  to 
combine  these  qualities  with  heat  resistance  to 


1200  F.,  with  high  tensile  strength,  and  with 
resistance  to  moisture,  oil,  grease  and  most  chem¬ 
icals.  It’s  easier  to  handle  and  install,  and  lasts 
longer  in  severest  service.  That’s  why  BH  Special 
Treated  Fiberglas  Sleeving,  for  instance,  does  a 
trouble-free  job  when  the  heat’s  on — why  Mr. 
Room  Heater  Customer  is  sold  for  good  when 
the  heater’s  BH-equipped. 

Whatever  your  product  may  be,  if  it  depends 
on  electrical  insulation,  you  can  count  on  one  of 
the  three  BH  Fiberglas  Sleevings  to  meet  your 
strictest  needs.  Send  for  free  BH  samples  today 
—  test  them  yourself — expect  surprising  results! 


EXTRA  FLEXIBLE  FIBERGLAS  SLEEVING  •  BH  SPECIAL  TREATED  FIBERGLAS  SLEEVING 
BEN-HAR  COATED  FIBERGLAS  SLEEVING 


ALSO  SLOW-BURNING  IMPREGNATED  MAGNETO  TUBING  •  SLOW-BURNING  FLEXIBLE 
VARNISHED  TUBING  •  SATURATED  SLEEVING  •  A.  S.  T.  M.  SPECIFICATIONS 

BENTLEY,  HARRIS  MANUFACTURING  CO. 


Dept.  E  Coashohockeii,  Penaa. 
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ture  of  ice  water,  without  crack* 
ing.  The  material  is  characterized 
by  its  extremely  low  thermal  expan¬ 
sion  coefficient  which  is  in  the  range 
of  Invar  (1.6  X  lO"*  up  to  600  F 
and  1.9  x  10"®  up  to  1000  F).  The 
ceramic  withstands  a  temperature 
of  2500  F  and  has  a  dielectric 
strength  of  90  volts  per  mil.  The 
dielectric  constant  at  1000  kc  is 
5.30  and  the  power  factor  is  0.54 
percent.  The  manufacturer  sug¬ 
gests  the  ceramic  can  be  us^  in 
precision  instruments  where  the 
low  thermal  expansion  coefficient  of 
a  high-quality  ceramic. part  is'most 
desirable. 


A  clamped  type  crystal  which  must 
pass  Signal  Corps  and  Coast  Guard 
Class  A  specifications.  Stays  per¬ 
manently  at  desired  frequency  •  less 
than  .01%  drift  over  minus  30  ®C  to 
plus  50  ®C  temperature  range.  Shown 
ot  left  is  a  dual  unit  for  transmitting 
and  receiving.  Unusually  stable  and 
therefore  ideal  for  Police  cruisen, 
boots  and  aircroft.  Available  from 
1000  to  10,000  KC. 

14  HOUR  SIRVICK 

OROERSFOR  STANDARD  TYPE  CRYSTALS 
FC)R  AIRLINER  POLKE.  AND  OTHER 
EMERGENCY  USES  WILL  6e  FILLED  WITH- 
IN  14  HOURS  FROM  THE  TIME  THEY  ARE 
RECEIVED 

Write  Dept.  E.L.  for  eomprekenthe 
eaUtotue  “Selectronie  CrystaU"  and 
faeililies  booklet  "CryttaUb  Sohea 
a  AoMcm** 


Literature 


Electric  Shock  Hazard.  A  34‘page 
booklet  entitled  “Measurement  of 
Electric  Shock  Hazard  in  Radio 
Equipment”  is  published  by  Un¬ 
derwriters'  Laboratories,  Inc.,  161 
Sixth  Ave.,  New  York  13,  N.  Y. 
This  bulletin  provides  a  general 
description  of  the  factors  relat¬ 
ing  to  electric  shock  in  radio  re¬ 
ceivers.  A  summary  of  the  data 
from  the  literature  furnishes  back¬ 
ground  information  regarding  lim¬ 
its  for  the  measurements  and  for 
the  choice  of  a  testing  instrument. 
The  development  of  a  suitable 
vacuum-tube  voltmeter  (diode- 
peak  meter)  is  described  and  its 
use  is  explained. 


if  The  ULTIMATE  in 

SOLDERLESS 

CONNECTING  DEVICES 


Whan  the  Bee  nut  is  screwed 
down  oil  the  way,  its  built- 
in  clomp  locks  a  wire  to  o 
wire.  No  danger  of  loose 
strands.  Assures  a  vibro- 
tion-proof,  low 
resistance  con- 
/  nection. 


Design  Principles  of  Spectrometer. 
A  12-page  booklet  (reprinted  from 
Electrical  Manufacturing)  titled 
“Engineering-Design  Development 
of  X-Ray  Spectrometer”,  written 
by  J.  S.  Buhler,  is  available  from 
North  American  Philips  Co.,  Inc., 
100  East  42  St.,  New  York,  N.  Y. 
The  material  covers  in  detail  the 
basic  design  principles  involved  in 
the  Geiger-Counter  x-ray  spectrom¬ 
eter.  Specifically,  the  author  dis¬ 
cusses  x-ray  diffraction  principles, 
new  instrument  requirements,  x-ray 
source,  pulse  conditioning,  fre¬ 
quency  meter  circuit,  counting  me¬ 
ter  circuit,  meters  and  controls, 
and  applications. 

Autmnatic  Voltage  Regulators.  For 
automatic  line  voltagercontrol,_§u* 
perior  Electric  Co.,  Bristol,  Conn., 


Simply  lay  stripped  ^ 
ends  of  two  or  more  / 
wires  into  slot.  The 
Bee  nut  will  clomp  them  ^ 
together  permanently  or  un¬ 
til  you  wont  them  opart.  No 
lugs,  lock  nuts  or  lock  washers 
required.  No  soldering,  crimp¬ 
ing,  pressing  or  insulating. 


Wrrfe  ^ 
for  SAMPLES 
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1800  CYCLE  SYNCHRONOUS  MOTORS 
FORK  OSCILLATORS 
OPTICAL  SYSTEMS 
SPECIAL  TRANSFORMERS 

Available  in  small  quantities  for 
engineering  purposes  after 
February  1946 


TIMES  TELEPHOTO  EQUIPMENT  INC. 

A  Subsidiary  of  The  New  York  Times 

229  West  43  Street  New  York  18,  N.  Y. 

LAckawanna  4-1000 
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Communications 


'  *  T ransmitting 

equipment  designed, 
and  manufactured 
by  Wilcox  Electric 
Company  of  Kansas 
City,  Missouri. 


1  HE  inclusion  of  Astatic's  GDN  Series  Dynamic  Micro¬ 
phone  in  this  modern  airline  dispatching  office  installa¬ 
tion  speaks  for  itself.  Present-day  communications 
systems  demand  the  finest  possible  equipment.  Astatic 
products  measure  up  to  these  high  standards  of  operating 
efficiency. 

^HOWN  in  the  installation  pictured  above  is  a  Dynamic, 
semi-directional,  all-purpose  Microphone  of  the  Astatic 
DN  Series,  mounted  on  Grip-to-Talk  Desk  Stand.  This 
stand  embodies  a  relay -operating  ON-OFF  Switch  for 
remote  control  of  transmitters  and  amplifiers,  the  switch 
itself  being  operated  by  a  slight  pressure  of  the  fingers 
upon  a  convenient  grip  bar. 


Astatic  Microphones,  Phonograph  Pickups 
and  Cartridges  are  going  forward  daily  in  an  ever-in¬ 
creasing  volume  to  manufacturers  of  radio,  phonograph, 
communications  and  public  address  equipment,  and  to 
authorized  Astatic  jobber  outlets. 

You'll  HEAR  MORE  ^ 
from  Astatic  "" 


THE 


Corporation 

CONNBAUT,  OHIO 

in  CANADA.  CANADIAN  ASIAIIC  LID.  TORONIO.  ONTARIO 


manufactures  many  types  of  auto 
matic  voltage  regulators  which  are 
described  in  their  bulletin  No.  164. 
The  Bulletin  also  describes  Models 
4101R,  4101H,  4102H,  and  4106H 
which  are  now  provided  with 
rapid-trip  magnetic  circuit  breaker 
for  overload  protection  and  also 
an  on-off  switch. 


Quartz  Crystals.  An  8-page  bulletin 
describes  such  crystals  as  super 
sonic  curves,  spherical  or  flat  crys 
tals  for  all  uses ;  Alter  crystals 
(minimum  drift)  for  precise  fre 
quencies;  100-kc  frequency  stand 
ard  crystals  which  withstand  se 
vere  shock  and  vibrations ;  200-500 
kc  extremely  stable  crystals  for 
high  output  and  keying;  and  crys 
tals  for  portable  use  in  police  and 
aircraft  communication.  These 
crystals  are  manufactured  by 
Crystal  Research  Laboratories 
Inc.,  29  Allyn  Street,  Hartford  3 
Conn.,  from  raw  quartz  to  the  fin¬ 
ished  crystal. 


I 


Precision  Tuning  Fork.  A  low-fre¬ 
quency  tuning  fork  with  a  vacuum 
tube  drive  is  described  in  a  recent 
issue  of  General  Radio  Experi 
menter,  published  by  General 
Radio  Co.,  275  Massachusetts  Ave., 
Cambridge  39,  Mass.  Other  arti 
cles  in  this  issue  of  interest  to 
readers  include  “Balancing  to 
0.000070  Inch  With  the  Strobotac 
and  “Production  Testing  With  Im 
pedances”. 

Allis-Chalmers.  Two  pieces  of  lit¬ 
erature  recently  issued  by  Allis- 
Chalmers  Manufacturing  Co.,  Box 
512,  Milwaukee,  Wis.,  include  a  “Di-  | 
rectory  of  Products  and  Engineer-  L 

ing  Literature”  which  lists  prod-  ] 

ucts  made  by  Allis-Chalmers.  ‘ 

Among  these  are  electronic  heaters  ' 

ranging  from  400,000  cycles  and  up  j 

which  are  described  in  Bulletin  No.  ; 

B-6372.  The  second  piece  of  liter-  i 

ature  is  titled  “1944  Annual  Re*  j 

view”  which  records  the  past  year’s 
engineering  developments  at  Allis- 
Chalmers. 

Silicones.  Compounds  and  greases, 
fluids,  varnishes  and  resins,  and 
silastic  silicones  are  described  m 
a  12-page  booklet  available  fro*" 

Dow  Corning  Corp.,  P.  O.  Box  592, 
Midland,  Mich. 
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ELECTRONIC  COMPONENTS 


lower  production  cost  becomes  increasingly  important  as  the 
American  manufacturing  industry  moTes  rapidly  into  the  bright 
new  era  of  peacetime  production.  At  the  same  time,  the  American 
morket  will  demand  that  quality  be  maintained  at  the  highest 
possible  economic  level. 

To  this  end,  Greene  engineers  have -geared  their  own  manufac¬ 
turing  equipment  to  produce  in  large  volume  for  the  electronic 
indiutry.  Singe  1904  our  facilities,  capacity,  skill  and  know-how 
hove  steadily  advanced.  Our  ability  to  produce  NOW  components 
of  highest  quality  at  lowest  cost  can  be  attributed  to  this  long 


experience  in  metal  stamping,  fabricating  and  assembly,  plus 
the  fact  that  we  are  geared  to  handle  large  volume. 

In  order  to  maintain  quality  and  reduce  per-unit  costs,  our  only 
requirement  is  that  the  minimum  number  of  any  specified  port  be 
100.000  units.  This  minimum  contract  figure  exists  whether  the 
unit  is  a  simple  metal  stamping  such  as  a  lug.  terminal  or 
lamination;  a  coil  form,  choke  or  completely  wound  coil:  o  com¬ 
plicated  chassis  assembly;  or  etc. 

Whatever  the  problem,  if  your  volume  requirements  are  above  our 
minimum,  we  shall  be  very  happy  to  quote  on  your  specificatioru. 
Write  us  for  further  information. 


G.  G.  GREENE  MANUFACTURING  CORPORATION 

WARREN  ........  PENNSYLVANIA 
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INSL-X 


3iMEANS 


«SUPERIOR 


SSELECTRICAL 


6g  INSULATION 


IT’S  EASY 
TO  SEE 


|NSL-X  is  known  for  Research 
Leadership.  Before  the  war  and 
during  it,  "INSL-X  Research"  has 
been  responsible  for  important  im¬ 
provements  in  electrical  and  elec¬ 
tronic  insulation.  INSL-X  Reseorch 
Leadership  is  your  guarantee  of  the 
finest  in  insulation  coatings. 


Erie  Resistor  Catalog.  Perform¬ 
ance  data  and  specifications  of  re¬ 
sistors,  ceramicons  and  silvered 
mica  capacitors  are  contained  in  a 
new  catalog  available  from  Erie 
Resistor  Co.,  Erie,  Pa.  The  cata¬ 
log  is  printed  in  color  and  con¬ 
tains  many  charts. 

Tube  Catalog.  Many  types  of 
transmitting  and  special  purpose 
tubes  are  illustrated  and  de¬ 
scribed  and  bottom  views  of  socket 
connections  are  shown  in  a  new 
catalog  available  from  Hytron 
Radio  &  Electronics  Corp.,  76  La¬ 
fayette  St.,  Salem,  Mass.  Also  con¬ 
tained  in  the  bulletin  is  a  4-page 
chart  which  gives  all  pertinent 
characteristics  of  these  tubes. 


Research  and  Engineering.  A  book¬ 
let  entitled  “We  Did  It  This  Way” 
tells  of  small  but  vital  steps  in  the 
forward  march  of  technology 
which  ended  in  the  great  develop¬ 
ments  of  the  war,  such  as  sonar, 
radar  and  loran.  The  types  of 
equipment  (including  electronic 
equipment)  developed  for  the  war 
effort  are  interestingly  described 
in  this  32-page  booklet  published 
by  Western  Electric  Co.,  Inc.,  195 
Broadway,  New  York  7,  N.  Y, 


Steel  and  Wire  Alloy.  “Spencer 
Wire  Comes  Through”  is  the  title 
of  a  4-page  bulletin  which  illus¬ 
trates  and  describes  precision  wire 
and  gives  a  list  of  applications. 
Spencer  Wire  Co.,  West  Brookfield, 
Mass. 

Radio  and  Phono  Cabinets.  Cata¬ 
log  Series-1946  illustrates  and 
describes  28  different  types  of 
cabinets  and  cases  available  from 
Radio  Merchandise  Sales,  550 
Westchester  Ave.,  New  York  55, 
N.  Y. 


★ 

LIttrafur*  Upon  Request 


THE  INSL-X  company  INC. 

857  MEEKER  AVE.,  BROOKLYN  22.  N.  Y. 

CHICAGO  •  DETROIT  •  LOS  ANGELES  •  PHILADELPHIA 
CLEVELAND  •  ST.  LOUIS 


Television  Receivers.  A  large  bro¬ 
chure  illustrates  and  briefly  de¬ 
scribes  projection-type  television 
receivers  for  the  home  and  for 
commercial  use;  direct  view  re¬ 
ceivers  for  the  home,  classic  and 
modern  cabinets,  all  manufactured 
by  Allen  B.  DuMont  Laboratories, 
Inc.,  2  Main  Ave.,  Passaic,  N.  J- 
under  the  registered  trademark  of 
“Teleset”. 


312 


November  1945  —  ELECTRONICS 


nvMnr Mmsr mMm 

has  ^pp/icafiofis/ 


— 

tA  feip'«‘® 


o,iqina\  ^..;3-V2”*  \  1 

^uceda*^®*^  \ 

\  cbaxq®*^' 

«,o\ete\V 

,  ,evaoP»»“'rl:e“ 


\  >»■»''  \ 
\  /  -bX  0.0®^  \ 

T 


\A^  \\ 


The  RADI  ART  VR-2  Midget  Vibrator  can  now 
be  produced  for  civilian  applications.  Will  this 
be  of  help  in  your  product?  Send  us  full  infor¬ 
mation  as  to  your  requirements . . .  our  engineer¬ 
ing  department  will  fully  cooperate. 


f 


Manufactured  by  makers  of  famous  RADIART  Rust  Proof  Aerials. 


Radiart  Corporation 


3571  W.  63nd  STREET 


CLEVELAND  3.  OHIO 
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INDUSTRIAL  CONTROL 


Electronic  Regulator  for  Arc  Furnaces . 314 

Phototube  Weft  Straightening .  316 

Circuit  of  Electronic  Copacitonce-type  Fuel  Gage .  324 

Automatic  Tuning  of  R-F  Heating  Generator .  332 

Electrostatic  Paint  Spraying  and  Detearing .  336 

Brazing  Operations  in  Transmitter  Tube  Assembly .  340 

Electronic  Balancer  for  Rotating  Ports .  364 


Electronic  Regulator  for  Arc  Furnaces 


As  THE  CHARGE  in  an  arc  furnace 
melts  down,  it  is  necessary  that  the 
electrode  be  lowered  to  maintain  the 
arc.  Withdrawal  becomes  necessary 
when  melting  scrap  falls  against  the 
electrode,  causing  a  short  circuit. 
And  normal  consumption  of  the 
graphite  in  the  electrode  calls  for  a 
corresponding  adjustment. 

A  recent  Westinghouse  develop¬ 
ment  is  an  electronic  unit  which 
gives  a  wide  range  of  speed  and 
quick  response  in  control  of  the 
motor  drive  which  accomplishes  this 


of  the  grid  balancing  circuits  have 
been  omitted  in  the  interest  of  a 
simplified  diagram. 

Grid  control  voltage  proportional 
to  electrode  current  is  taken  from 
the  current  transformer  shown  in 
the  electrode  circuit  and  passed 
through  the  upper  of  the  pair  of 
full-wave  dry  rectifiers  connected 
to  Vt.  Another  grid  control  voltage 
proportional  to  the  arc  potential 
comes  through  Ri  and  the  shell  of 
the  furnace  to  the  other  dry  recti¬ 
fier  of  the  pair. 


Fig.  1 — Circuit  of  the  electronic  arc-furnace  regulator.  Tubes  and  Vg  regulate  the 
firing  of  thyratrons  Vg,  V,.  Vg.  and  Vg,  each  pair  of  which  is  related  to  one  direction 
of  electrode-motor  rotation 


regulation.  The  system  works  by 
varying  the  armature  voltage  of  a 
constant-field  motor  to  produce  the 
required  speed  of  electrode  motion. 

Circuit  of  One  Channel 

Figure  1  discloses  the  general 
scheme  of  the  equipment.  It  shows 
three-phase  electrodes  but  includes 
details  on  only  one  of  the  regulat¬ 
ing  channels.  Also,  certain  elements 


When  operation  is  begun  with 
the  closing  of  the  main  circuit 
breaker,  voltage  on  the  potential 
circuit  drives  the  cathode  of  Vx 
positive,  reducing  plate  current  and 
the  voltage  drop  across  the  poten¬ 
tiometer.  This  makes  the  grids  of 
Vg  and  Vg  less  negative  so  the  tubes 
start  conducting.  They  then  supply 
full-wave  rectified  voltage  to  the 
electrode  motor  in  the  direction 


necessary  to  produce  lowering  of 
the  electrode. 

As  the  first  electrode  strikes  the 
metal,  the  voltage  drops  to  zero. 
This  produces  an  increase  in  the 
plate  current  of  Vx  and  a  resulting 
increase  in  grid  voltage  on  F*  and 
Vg  which  blocks  their  conduction 


Fig.  2 — Phase-angle  firing  control  is 
used  in  the  arc-furnace  regulator.  Voria- 
tions  in  Emn-  cause  Eggc  to  intersect  the 
E(j(.  curve  at  different  points,  instituting 
conduction  for  the  remainder  of  the 
half-cycle.  Motor  power  is  represented 
by  the  shaded  area 

and  stops  the  motor.  When  the  sec¬ 
ond  electrode  in  the  three-phase 
group  strikes  the  metal  at  the  end 
of  a  corresponding  chain  of  events, 
current  begins  to  fiow  in  both.  This 
results  in  a  voltage  which  appears 
in  each  current-transformer  circuit 
and  imposes  a  negative  voltage  on 
the  grid  of  Vg  through  its  associ¬ 
ated  pair  of  dry  rectifiers. 

Positioning  the  Electrode 

Tubes  Vg  and  F,  then  perform  in 
the  same  fashion  as  F*  and  F*  ex¬ 
cept  that  the  armature  voltage  has 
the  opposite  polarity  and  drives  the 
motor  in  the  opposite  direction, 
raising  the  electrode  and  establish¬ 
ing  an  arc  whose  voltage  increases 
and  current  decreases  as  it  length¬ 
ens.  Ultimately  a  balance  is  estab¬ 
lished  between  the  potential  and 
current  grid-control  voltages  and 
the  electrode  position  is  established. 
Thereafter,  variations  arising 
through  diminishing  electrode 
length,  melting  down  of  the  metal, 
or  a  cave-in  around  an  electrode, 
supply  grid  voltages  such  as  to  pro¬ 
duce  appropriate  motion  of  the  af¬ 
fected  electrodes. 

Variable  voltage  for  the  motors 
is  obtained  by  superimposing  an  a-c 
voltage  wave  on  the  d-c  grid  volt¬ 
age  of  the  main  thyratron  tubes  V» 
F,,  Vg,  and  F,.  Because  this  has  a 
90-deg  lag  behind  the  thyratron  an¬ 
ode  voltage,  it  cuts  the  critical  grid- 
voltage  line  at  different  points  as 
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NON-INDUCTIVE 


MAX.  RES:  I  Megohm  (Nichromo) 

MAX.  RES:  30,000  Ohmi  (Monganin) 
SODV  SIZE:  1-5/16''  Ig.  by  9/16"  Olo 
TOLERANCES:  Slondord  3*4 

(To  1/10*4  at  Slight  I  Eil^o  Coit) 


TYPE  CX-1  WATT 


NON-INDUCTIVE 


MAX.  RES:  500,000  Ohms  (Nichromo) 
MAX.  RES:  15,000  Ohmi  (Mongortin) 
BODY  SIZE:  J/4"  I9  by  9/16"  Oio, 
TOLERANCES  Standard  3*4 

(To  1,10*4  o'  Slight  E«tro  Cost) 


k  HEWf  ECOHOMKAL  RESISTOR  LINE 


PERMANENT  LOW  UNIT  COST 


CLOSE  TOLERANCE  LIMITS 


PROMPT  OELIVERY 


^^TYPE  AlA  —  3  WATTS  ^  TYPE  ILA  —  5  WAHS 

MAX  RCS:  25,000  Ohm»  (Nichromo)  MAX.  RES:  50,000  Ohm*  (Nichromo) 

MAX.  RES;  5,000  Ohm*  (Monganin)  MAX.  RES:  10,000  Ohm*  (Monganin) 

BODY  SHE:  ly."  Ig.  by  V,"  Dio.  BODY  SIZE:  )%"  Lg.  by  *4"  Dio. 

MOUNTING;  By  Axial  Load*  MOUNTING:  By  Axial  load* 

TERMINALS;  No.  18  Tinnod  Coppor  Load*,  2  Incho*  TERMINALS:  No.  18  Tinnod  Coppor  Load*,  2  Incho* 

Long  long 

TOLERANCES;  Standard  3*4  (1*4  at  Slight  Extra  Co*t)  TOLERANCES;  Standard  3*4  (1*4  at  Slight  Extra  Co*t) 

TYPE  ACA  — 6  WAHS  TYPE  BCA  — 10  WATTS 

Somo  a*  Typo  ALA  oxcopt  cootod  with  high  tomporaturo  Samo  a*  Typo  BLA  oxcopt  cootod  with  high  tomporaturo 

comont.  comont. 

Typo*  ALA,  ACA,  BLA,  BCA  can  bo  *uppliod  with  non-inductivo  winding  with  50% 
reaction  in  maximum  ro*i*tanco.  Add  cufllx  "N"  to  codo  whon  *pocifying  non- 
Indoctivo  typo*  (ALAN,  ACAN,  BIAN,  BCAN), 


This  new  line  of  resistors— designed  to  meet  current 
demands  for  small,  low-cost,  quality  units  of  close 
tolerance— is  immediately  available.  They  cover  the 
full  range  from  1  watt  to  10  watts  and  1  ohm  to  1 
megohm.  Designed  for  long  life  and  stability,  these 
components  have  hard  soldered  connections  between 
resistance  wire  and  terminals,  assuring  permanent  noise- 
less,  trouble-free  units.  These  new  resistors  are  engi-  ^ 
neered  for  the  manufacturer  who  desires  to  retain  a  repu-  1 
tation  of  top  quality  and  performance  in  his  equipment. 

Like  all  IN  •  RES  -  CO  products  they  are  produced  under 
rigid  control  by  modern  facilities.  Write  for  details. 

®|IIISTRUIIEIIT  RESISTORS  CO. 

^25  AMITY  STREET,  LITTLE  FALLS,  NEW  JERSEY 
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the  d-c  grid  voltage  is  raised  or 
lowered.  Figure  2  shows  this  rela¬ 
tion  which  allows  the  thyratrons  to 
conduct  for  varying  portions  of  a 
half  cycle. 

For  a  high  degree  of  accuracy  in 
a  system  like  this,  the  various  grid 
voltages  must  have  complete  control 
over  the  regulating  tubes  without 
causing  them  to  saturate  because  of 
the  grids  swinging  positive.  The 
self-biasing  resistor  is  arranged  so 
that  the  regulating  tube  works 
along  the  straight  portion  of  its 
curve  like  a  class-A  amplifier.  This 
results  in  high  amplification,  and  a 
small  change  in  grid  voltage  varies 
the  output  of  the  regulating  tube 
over  a  wide  range.  A  wide  range 
of  current  adjustment  is  obtained 
by  means  of  a  rheostat  shunting  the 


Fig.  3 — Closeup  view  of  the  three  chan* 
nets  of  thyratrons  and  coordinated 
regulator  stages  for  a  three-phase  arc 
furnace  in  their  protective  housing 


current  transformer.  This  method! 
maintains  the  same  sensitivity  for 
all  current  settings. 

Provision  for  controlling  the  elec¬ 
trodes  manually,  either  individually 
or  in  a  group,  facilitates  handlings 
during  charging,  pouring,  and 
changing  electrodes.  Physical  con¬ 
struction  of  the  unit  which  houses 
the  gear  is  shown  in  Fig.  3.  The 
control  panel  is  disposed  for  setting 
into  the  wall  of  the  furnace  vault  ia 
accordance  with  standard  practice 
with  other  types  of  regulators. 
Single-unit  construction,  as  in  this 
design,  eases  the  problem  of  exclud¬ 
ing  dirt  and  protecting  the  appar¬ 
atus  against  physical  damage.  It 
also  facilitates  factory  testing  of 
the  whole  operation  including  the 
electrode  motors. 


Phototube  Weft  Straightening  in  Textile  Industry 


In  A  TEXTILE  INDUSTRY  Control  pro¬ 
duced  by  General  Electric  Co., 
a  pair  of  exciter-lamp  and  pho¬ 
totube  scanning  units  count  the 
number  of  weft  threads  at  each  side 
of  a  continuously  moving  web  of 
cloth,  compare  them  to  detect  skew, 
and  provide  impulses  by  which 
automatic  correction  is  made.  The 
controls  are  used  in  conjunction 
with  weft-straightening  equipment 
made  by  Winsor  &  Jerauld  Mfg. 
Co. 

Shown  in  Fig.  1  is  a  typical  in¬ 
stallation.  A  single  unit  is  to  be 
seen  in  Fig.  2  with  parts  marked. 
The  method  of  operation  is  revealed 


Fig.  1 — ^Phototube  weft  straightening  installation  at  Danvers  Bleachery  and  Dye 
Works,  Peabody,  Moss.  The  Ught  sources  are  below  the  level  of  cloth  in  the  tenter 


Fig.  3 — Light  beams  shown  ot  X  oi* 
focused  directly  at  the  level  of  cloth,  oriqi- 
(noting  in  optical  system  below.  SelfYD' 
driven  rotating  disks  cut  beams  down  k 
spots.  Effect  when  cloth  moves  is  shown  at  T 

Pig.  4 — When  weft  threads  in  movint 
cloth  get  oskew,  the  spot  of  light  on  tht 
leading  side  (left  in  this  example)  cvti 
across  a  greater  number  of  threads  to  pro¬ 
duce  a  higher  frequency  signal  in  th* 
phototube 

in  the  succeeding  figures.  Light 
beams  A  and  B  as  illustrated  in 
Fig,  3X  are  produced  in  the  optical 
system  which  mounts  below  the 
moving  cloth  as  can  be  seen  in  Fig- 
2.  These  beams  are  approximately 
2J  by  0.004  in.  and  are  reduced  to 
spots,  C  and  D,  by  rotating  disks- 
Motion  of  the  light  spots  bears  a 
direct  relation  to  the  cloth  speed,  a 
relation  which  is  maintained 
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AN  amplified 

ANSWER 

TO  AN  ENGINEER’S 


Ollili 


(continued) 


WEFT-STRAIGHTENING 


throughout  the  speed  range  of  the 
tenter  by  selsyn  motors  controlled 
by  a  transmitter  on  the  main  tenter 
drive.  The  relation  is  shown  in 
Fig.  3Y  where  the  cloth  is  in  motion 
with  weft  threads  straight. 

When  weft  threads  are  askew  as 
in  Fig.  4,  the  light  spot  at  the  right 


Sherman 

Offers  QUICK 
DELIVERY 

On  Hundreds 
Of  Styles  of 

ELECTRICAL 

TERMINALS 


.4 

'and  dcttttar 


PARTICULAklY  PERFRCTUT 
FOR  FRE-EMFHASIZKD 
DISC  RECORDING 


,Opll€«l 

ayatam 


Fig.  2 — Cloteup  of  one  of  two  units  in 
a  GE  phototube  weit-strcdghtening  con¬ 
trol.  Amplifier  output  goes  to  control 
unit  and  thence  to  operate  straightening 
motor 


One  of  the  largest,  most  com¬ 
plete  lines  of  Electrical  Termi¬ 
nals  available  anywhere,  is 
offered  you-  by  Sherman.  Hun¬ 
dreds  of  styles  are  available,  and 
others  are  constantly  being 
added.  Most  of  these  are  kept  in 
stock,  ready  for  quick  shipment. 

Sherman  probably  has  a  stock 
terminal  exactly  suited  to  your 
own  particular  requirements.  If 
not,  we  would  be  happy  to  have 
you  submit  your  specifications  to 
our  engineering  departments. 

Sherman  also  makes  many 
other  high  quality  electrical  fit¬ 
tings,  such  as  soldering  and 
solderless  lugs,  fuse  clips,  etc. 
Write  today  for  Sherman  catalog. 


intercepts  more  threads  than  does 
the  one  at  the  left.  For  skew  in  the 
opposite  direction,  the  opposite  sit¬ 
uation  prevails.  Phototubes  and 
related  amplifiers  are  located  in  the 
cylindrical  housings  immediately 
above  the  moving  cloth,  where  they 
receive  impulses  at  the  frequency 
of  the  passing  threads — the  same  if 
the  weft  is  straight  but  unequal  in 
case  of  a  skew. 

Amplifier  outputs  are  fed  to  a 
frequency  -  sensitive  circuit  in 
which  a  voltage  output  is  produced 


A  new  Altec  Lansing  35  watt,  65 
<fl>  gain,  premhiffl  quality  A255 
amplifier,  widi  plenty  of  rcaenre 
power  and  Aac  over  the  entire 
frequency  range,  has  been  partic¬ 
ularly  perfected  for  the  require¬ 
ments  of  high  power  at  high 
frequencies  as  required  for  pre- 
emphasised  disc  recording.  Curves, 
specifications  and  performance 
datt  will  be  sent  immediately  upon 
request.  Refer  to  Altec  Lansing’s 
new  A255,  35  watt,  amplifier. 


novint 


H.  B.  SHERMAN 

Mfg.  Company 
Bottle  Creek 
Michigan  d 


Sherman 


LANS/NG  COGPOGAT/OM 


Fig.  5 — Dustproof  cover  has  been  re¬ 
moved  to  show  disposition  of  parts  in 
weft  control  unit  which  is  fed  signals 
from  the  phototube  amplifiers  atop  the 
sensing  units 


1210  TAFT  KDO..  HOUYWOOO  21,  CAUF. 
250  WfST  57  STKET,  NEW  YOIK  19,  N.  V- 
IN  CANADA  I  NOITHEIN  ElECTMC  CO 


LUGS 


TERMINALS,  FUSE  CLIPS 


*  ...  ^ 

j 
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BULLETINS  TELL  THE 
WHOLE  RELAY  STORY 


Bulletin  131  and  132  —  Heavy  Duty  Re¬ 
lays  single  and  multipole,  single  and 
double,  contracts  rated  up  to  25  amp. 
on  I25-250V. 


Bulletin  81  —  Intermediate  Duty  Relays 
in  single  and  multipole  arrangements, 
single  and  double  throw. 

Bulletin  362  — Motor  Driven  Time  Delay 
Relays  for  operation  on  alternating 
current. 


Bulletin  251  —  Sensitive  Type  Relays  for 
direct  and  alternating  current  operating 
on  .014  watts. 

Bulletin  351  — Thermal  Time  Delay  Re¬ 
lays  with  thermostat  built  into  relay 
assembly. 

Bulletin  103  —  Aircraft  Power  Relay.  Sin¬ 
gle  Pole,  Single  Throw  for  24  volts  at  25 
amps.  D.C.  Withstands  high  values  of  ac¬ 
celeration  of  gravity,  shock,  and  vibration. 


Bulletin  105  —  “Little  Giant  Relay"  sin¬ 
gle  pole,  single  and  double  throw.  Con¬ 
trols  Vt  HP  on  II5-230V. 


Bulletin  104  —  Midget  Relay  for  tight 
places— Vibration  resistant— Double  Pole, 
Double  Throw  —  Available  for  6  to  115 
volts  A.C.  or  D.C. 


Bulletin  106  — Midget  Relays  for  light 
duty  available  in  single  and  double  pole, 
single  and  double  throw. 


WARD  LEONARD  RELAYS  include  fyp»s  and  tizas  for  every  application. 
They  all  have  crisp  action,  ara  dapandabla  and  durable  yet  consume  but 
little  current.  Send  for  the  data  bulletins  of  interest  to  you. 


BUY 

VICTORY 

BONDS 


RELAYS  •  RESISTORS  •  RHEOSTATS 

E/ecfnc  control  ^  devices  since  1892, 

Offices  in  all  principal  cities 

WARD  LEONARD  ELECTRIC  COMPANY  •  32  SOUTH  ST.  •  MOUNT  VERNON,  N.Y. 
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ELECT! 


BECKMAN 


ISow  available  f  or 
civilian  electronic  applications! 


Cm  you  use  t/iis  importuut  u^^pmeui  to  improue  your  product  f 


THE  HELIPOT-a  Beckman  development  widely  used 
the  war  on  such  precision  instruments  as  radar,  flight 
units,  depth  sounding  devices,  and  other  critical  ele 
equipment— is  now  available  to  manufacturers  and  u 
civilian  electronic  instruments! 


►  WHAT  IT  IS:  The  Beckman  Helipot  consists  of  a  long, 
precision  slide  wire  coiled  helically  into  a  small  case  and 
equipped  with  a  slider  contact  assembly  that  is  moved  in  the 
usual  manner— by  rotation  of  a  shaft.  A  simple  device  auto* 
matically  guides  the  slider  contact  over  the  helical  path  of  the 
resistance  winding  so  that  the  entire  length  of  the  wire  can  be 
contacted  by  rotation  of  one  knob. 


The  Beckman  Helipot  is  a  unique  new  type  of  potentiometer- 
rheostat  which  combines  in  one  compact  unit  both  the  wide 


This  unique  design  enables  the  Helipot  to  occupy  no  more 
panel  space  than  a  conventional  single-turn  rheostat.  Yet  the 


resistance  range  and  extreme  fineness  of  adjustment  heretofore  greatly  increased  length  of  the  resistance  winding  provides  a 


usually  obtainable  only  through  use  of  two  separate  rheostats, 
two  control  knobs,  two  adjusting  operations.  It  is  outstanding 
for  all  types  of  precision  electronic  equipment  requiring  high 


new  standard  of  high  accuracy  and  wide  resistance  range  in 
one  unit.  It  means,  for  example,  that  a  ten-turn  Helipot  has  ten 
times  the  fineness  of  adjustment  possible  with  a  single-turn 
rheostat  of  the  same  range.  Or  conversely,  for  the  same  fineness 


linearity,  wide  range  and  precise  resistance  control. 


of  adjustment  a  ten-turn  Helipot  has  ten  times  the  range. 


IMPORTANT  HELIPOT  FEATURES 


High  Linearity-At  a  result  of  fulfill* 
ing  wartime  requirements  for  ultra*pre<ision 
circuit  controls,  Helipots  'are  mass*produced 
with  linearity  toleronces'  of  one  tenth  of  one 
per  cent— and  even  less!  « 


Precise  Settings  —  Because 
of  the  many*4mes  longer  slijie 
wire,  settings  can  be  made  with 
bn  eccurocy  impqeeilMe  with  single 
turn  units.  >,  x  , 


Wide  Range-ty  ceiUnt 

a  long  petfntiopieter  slide 
wire  into  e  helix,  the  Helipot 
provides  meuty  tinres  the  roege 
possible  with  e  single  turn  unit 
of  comparable  diameter  and' 
panel  space  requirements. 


low  special  in¬ 

terest  .for  p«l(ror*«lrivon' applica¬ 
tions— the  Hettpot  hos  unusually. 
low  torque  eharocteristics.  The 
IMi"  Helipot,  for  oxompie,  has  a 
torque  of  on/y  one  inch-ounce. 


Write  for  further 
detailsl  ■ 


'HELIPOT— T.  M.  Reg. 

(from  HELIcal  POTentiometer) 


The  Beckman  Helipot  is  precision-built  of  the  finest  materials  and 
is  designed  for  use  in  all  types  of  high  quality  electronic  instru¬ 
ments  where  accuracy,  sensitivity,  wide  range  and  positive  opera¬ 
tion  are  required.  Why  not  investigate  its  use  to  increase  the  accu¬ 
racy,  the  convenience,  the  efficiency  of  your  quality  electronic 
products?  Our  engineers  will  be  glad  to  explain  how  the  Helipot 
can  fit  your  application.  Write,  briefly  outlining  your  needs  and 
ask  for  Helipot  Bulletin! 


to 
to  , 


*P»C/o/ 


the  Helipot  CORPORATION,  South  Pasadena 

^^^TRONICS  — Novemhar  194S 


Pednul 

I^^Minrit  fastenings 


For  Locking  Nutt 


assure 

Speedy,  Low  Cost 
Assembly! 


For  Gtnarol  Fotlaning  -i : ?  u  i  1  ”  »  Volume  Controls 


WEFT-STR>SjeHTENINe  (continued) 

proportional  to  the  magnitude  an(] 
also  the  direction  of  the  skew.  This 
voltage  is  used  to  control  the  opera¬ 
tion  of  a  straightening  motor 
through  the  action  of  suitable  elec¬ 
tron  tubes,  no  mechanical  contact 
ors  being  used  in  the  gear. 

Figure  5  shows  the  control  unit 
in  its  dust-tight  case.  All  external 
connections  are  made  through  non- 
interchangeable  plugs.  To  facili¬ 
tate  maintenance,  inoperative  units 
are  arranged  for  easy  removal  and 
replacement  by  factory  adjusted 
units. 

•  •  •  j 

Circuit  of  Electronic 
Capacitance-type  Fuel  Gage 

Operating  details  of  the  aircraft 
fuel  level  gage  developed  by  Min- 
neapolis-Honeywell  Regulator  Co. 
and  previously*  described  in  gen¬ 
eral  terms  have  been  made  avail¬ 
able: 

Operation  of  the  gages  is  based 
on  the  general  concept  of  the  a-c 
bridge,  discussed  earlier**  in  con¬ 
nection  with  automatic  pilot  func¬ 
tions.  The  practical  working  cir¬ 
cuit  appears  in  Fig.  1.  Sensing 
elements,  as  shown  at  the  upper 


Replace  elower,  costlier  2-piece  fastenings 


DMMJ  LOCKim  MTIN 

This  crots-s«^on  of  «  ro^aUr 
Falnut  (hows  tho  unlquo  double 
locking  action  typical  of  all 
Palnutt.  Whan  the  Palnut  It 
tightanad,  lt«  archad  slotted 
laws  grip  the  bolt  Ilka  a  chuck 
(S-B),  while  spring  tension  Is 
aaartad  upward  on  the  bolt 
thread  and  downward  on  the 
part  (A-A),  securely  locking 
both. 


Self-locking  Palnuts  are  especially  adapted  to 
fast-moving  assembly  lines.  One  Palnut  re¬ 
places  a  regular  nut  and  lockwasher,  cutting 
cost  of  fastenings  in  half.  You  handle  one 
part  instead  of  two,  reducing  assembly  time 
50%.  Palnuts  apply  speedily  with  hand,  Yan¬ 
kee  or  power  drivers — extra  fast  when  special 
Palnuts  sockets  are  used. 

Palnuts  are  single  thread,  spring  tempered  steel 
locknuts.  They  fit  in  the  same  area  as  hex  nuts. 
Their  extremely  low  cost,  plus  assembly  savings, 
provides  substantial  economies  on  mass-production 
items  such  as  radios,  electrical  appliances,  etc  Pal¬ 
nuts  are  available  in  a  wide  range  of  types,  sizes, 
finishes  and  materials. 

Send  details  of  assembly  for  recommendation  and 
samples.  Write  for  detailed  folder  on  Self-Locking 
Palnuts. 


THE  PALNUT  COMPANY.,  77  CORDIER  ST.,  IRVINRTON  11,  N.  J. 


Self- Locking  PALNUTS 

The  One-Piece  fastenings  with  the  Double-Locking  Action. 


Fig.  1 — The  ceqpacitcmce-type  fuel  goge 
utilizes  this  bridge  circuit  The  sensing 
element  in  upper  right  is  a  triple-coaxial 
aluminum  tube 

right,  consist  of  concentric  alumi¬ 
num  tubes  of  which  the  inner  two 
form  the  opposite  plates  of  a  ca¬ 
pacitor  while  the  outer  one  serves 
as  an  electrostatic  and  mechanical 
shield  and  is  grounded. 

Gasoline  flows  through  vents  into 
the  space  between  the  tubes,  vary¬ 
ing  the  dielectric  constant  and  thus 
changing  the  capacitance  in  a  set 
relationship  to  the  amount  of  fuel 

•See,  More  Accurate  Liquid  Level  Indicator 
for  Aircraft  Industry,  Electbonics,  Julf 
1945  p  152. 

••See,  Electronic  Autopilot  Circuits,  Elbc- 
TRONICS,  Oct.  1944,  p  110. 
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Johnson  sockets  are  stocked  by  leading 
radio-electronic  parts  jobbers. 


JOHIVSOIV 

a  '^amoui  namQ  in  ]Q.adio 


iVtite  ^ 

TUBE  SOCKET 
GUIDE 

G 


The  latest  addition  to  the  famous  line  of  Johnson  tube  sockets 
is  the  275,  Giant  Five  Pin  socket  with  al^  the  oustanding 
features  which  have  made  other  Johnson  sockets  superior. 
A  special  feature  of  the  275  is  the  provision  that  has  been 
made  to  allow  forced  ventilation  from  below  the  chassis,  as 
required  for  the  recently  announced  Eimac  4-1 25A  and  4-250A. 
This  socket  may  also  be  used  for  other  Giant  Five  Base  tubes 
when  a  wafer  type  socket  is  desired. 

Johnson  sockets  are  engineered  to  meet  the  most  exacting 
requirements  of  industrial,  commercial  broadcast  and  "ham” 
applications.  For  more  than  20  years  Johnson  engineers  have 
designed,  and  Johnson  production  lines  have  produced, 
transmitting  components  known  throughout  the  industry  as  tops 
in  the  field.  With  this  background  and  the  close  association 
with  tube  manufacturers,  Johnson  is  continually  leading  the 
way  with  tube  sockets  designed  to  meet  the  rigid  requirements 
of  present  day  electronic  circuits  and  equipment. 

If  you  have  a  special  tube  socket  problem,  write  Johnson,  today. 
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Name. 


Address. 


in  the  tank.  Liquid  gasoline  has  a 
dielectric  constant  of  about  2 
whereas  a  mixture  of  gasoline  va¬ 
por  and  air  has  a  constant  of  about 
1.  This  gives  a  capacitance  varia¬ 
tion  of  nearly  twice  for  the  differ¬ 
ence  between  an  empty  and  a  full 
tank,  a  variation  which  is  independ¬ 
ent  of  fuel  temperature.  ,  . 

Thermal  Compensation 

Temperature  changes  have  a  dual 
effect  on  gasoline.  Thermal  expan¬ 
sion  is  accompanied  by  a  reduction 
in  dielectric  constant,  which  means 
that  as  a  temperature  increase 
causes  the  fuel  to  rise  in  the  sens¬ 
ing  tube,  the  resulting  capacitance 
increase  is  opposed  by  the  falling 
dielectric  constant  of  the  whole.  See 
Fig.  2.  Being  based  on  capacitance, 
the  indication  of  the  gage,  there¬ 
fore,  can  be  calibrated  in  gallons  at 
77  F  or  on  a  basis  of  weight  which 
relates  directly  to  engine  power  as 
volume  does  not. 

For  an  example  of  the  magnitude 
of  error  possible  in  a  mechanical 
gage  which  can  only  measure  vol¬ 
ume,  a  plane  taking  off  in  India 
where  ground  temperatures  run  as 


-60  -30  0  30  60  90  120  150 

TEMPERATURE  F 


CAPACITANCE  FUEL  GAGE  (continued) 


You’ll  save  time  and  money  on  loudspeaker  installations  with 
the  handy  Operadio  IMPEDANCE  CALCULATOR  .  .  .a  simple 
twist  of  a  disc  gives  you  instant  answers  to  puzzling  group 
impedance  problems!  You  quickly  match  loudspeaker  lines  to 
the  amplifier  for  any  sound  system  covering  500,  1000,  4000, 
8000,  or  16,000  ohm  loudspeakers.  No  rule-of-thumb  guess¬ 
work  ...  no  involved  mathematical  formulas.  Handy  5"  diameter, 
fits  your  pocket  or  sales  kit.  Heavily  varnished  cardboard.  Send 
,  coupon  with  250  (not  stamps)  today! 
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tim< 

larit 

Tru 
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OPERADIO  MANUFACTURING  CO.,  DEPT.  E-ll,  ST.  CHARLES,  ILL. 

Q  Enclosed  is  25c  in  coin  (stamps  not  accepted).  Send  me 
your  " IMPEDANCE  CALCULATOR”  by  return  moil. 


Fig.  2 — ^Plot  of  tomperorture  agedzut  per¬ 
cent  chonge  aliowe  the  oppositton  effect 
of  volume  cmd  capacitance  with  re- 
lultcmt  gage  response 


high  as  140  F  and  climbing  to  30,- 
000  ft  (minus  40  F)  would  lose  fuel 
volume  of  12  percent  from  shrink¬ 
age.  Other  factors  such  as  play  in 
linkages  and  sloshing  of  fuel,  make 
it  possible  to  gain  as  much  as  15 
perceht  in  accuracy  by  capacitor- 
type  sensing  units. 

In  the  bridge  circuit  of  Fig.  1, 
the  two  arms  consist  of  the  capaci¬ 
tance  of  the  tank  unit  and  the  fixed 
capacitor  C»  with  unbalance  voltage 
appearing  across  the  transformer 
tap  and  point  P.  When  the  fuel  level 
changes,  unbalancing  the  bridge, 
this  unbalance  voltage  signal  is  fed 
to  a  phase-sensitive  amplifier  which 
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:;^that  Waldes  Truarc  Retaining  Rings 
hold  moving  parts  together  better! 


iiiiiiiii 


AFTER 

TRUARC 


Waldes  Truarc  RetaininK  Rinei 
made  possible  the  desired  sim¬ 
plification — actually  incrbasbd 
EFriciBRCY  of  Tkri/lmasUrt 
ranginK  in  weight  from  5  to 
1000  pounds. 


/W  a  I  q  e  8 
Truarc  Re¬ 
taining  Rings 
saved  Thomson 
Industries  up  to 
10%  in  overall  di¬ 
mensions  on  their 
well-know  n 
Thriftmasler 
multiple 
-spindle 
drillheads. 


BEFORE 

TRUARC 


Thomson  engineers 
wanted  to  make 
Thriftmasler  drill- 
heads  even  simpler 
and  more  Compact, 
with  lower  overnang 
for  greater  versatil¬ 
ity,  without  loss  of 
speed  or  capacity. 


I  h  ft  It  I  li 


I  tic- 


In  holding  and  positioning  machine  parts,  Waldes  Truarc 
Retaining  Rings  offer  distinct  advantages  over  nuts,  shoul¬ 
ders,  collars  and  pins.  They  save  cost  by  simplifying  and 
speeding  up  production.  They  make  assembly  and  disassembly 
much  quicker,  easier.  They  can  be  put  on  and  taken  off 
time  and  time  again — and  still  retain  the  perfectly  true  circu¬ 
larity  that  gives  them  their  never-failing  grip.  Test  Waldes 
Truarc  Retaining  rings  in  your  products  and  in  the  ma¬ 
chines  that  make  them.  We’ll  furnish  samples  and  complete 
data.  Write  Dept.  H-11. 


WALDES  HP 

TRUARC  # 

tHAOt  MARK 

retaining  ring 


WALDES  RQHINOOB,  INC.,  LONG  ISLAND  CITY  1.  NEW  YORK 

Canadian  ACAACtCNTATIVCfl  NRtHCO  RROOACtS  eOAR..  ITO.,  n  •  7»  »TA»fOAO  STNECT,  TOAOWTO 
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Tru  Tolerance"  RESISTORS 

are  "Tops"  with  Manufacturers  of 
Instruments^  Radio,  Electronic  Equipment 


CAPACITANCE  FUEL  GAGE 


(continued) 


delivers  power  to  one  winding  of  a 
two-phase  induction  motor  to  drive 
the  scale-calibrated  potentiometer 
until  the  bridge  is  rebalanced.  A 
discriminator  stage  in  the  amplifier 
determines  the  direction  of  rotation 
of  the  motor  in  accordance  with 
phase  relations.  If  the  signal  is  in 
phase  with  the  voltage  on  the  trans¬ 
former  primary,  the  motor  turns 
one  way,  if  180  degrees  out  of 
phase  it  turns  the  other  way. 

Maintenance 

Also  included  are  several  cali¬ 
brating  and  adjusting  components. 
The  “empty”  calibrating  potentiom¬ 
eter  provides  a  means  of  balancing 
the  bridge  so  the  dial  pointer  is  on 
zero  when  the  tanks  are  empty. 
Similarly,  the  “full”  calibration  pro¬ 
vides  full-scale  deflection  with  full 
tanks.  Actual  calibration  is  made 
at  the  time  of  installation  with  spe¬ 
cial  calibrating  devices  which  ob¬ 
viate  the  need  for  actual  filling  of 
the  tanks. 

A  test  button  is  located  on  the 
face  of  the  indicating  instrument  as 
a  means  of  determining  whether 
the  gage  is  operative.  Consisting  of 
a  momentary  contact  switch,  it  un¬ 
balances  the  bridge,  causing  the 
motor  to  drive  the  pointer  counter¬ 
clockwise.  When  the  button  is  re¬ 
leased,  the  pointer  should  normally 
return  to  its  original  position. 

Various  sizes  of  tanks  are  accom¬ 
modated  by  a  series  of  sensing  ele¬ 
ments  of  graduated  lengths  and  the 
system  is  regarded  as  having  active 
potentialities  for  application  to  in¬ 
dustrial  fuel  telemetering  in  gen¬ 
eral. 
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True  Tolerance  Precision  Resistors: 

Standard  tolerance  1%.  Special  tolerances 
down  to  0.10%  on  speoal  orders. 

Severe  Breokdown  Test 

fer  every  unit  Rejections  minimixed  by 
special  winding  technique  which  prevents 
chafing  of  wire. 

Careful  Calibration 

and  precision  winding  keep  all  units  well 
within -specified  tolerances. 

Send  us  your  requirements  on  special 
resistors  for  quotation. 


Non-Hygroscopk  Ceramic  forms: 

High  insulating  value,  low  expansion 
coefficient,  high  mechanical  strength. 

Highest  Graile  AUoy  Wire: 

Espeoially  enameled  to  meet  most  rigid 

tests. 

Ixtra  Tenninol  Protection: 

Lua  type  winding  leads  and  lug.embedded 
and  molded  into  one  unit.  Lead  wire  type 
securely  anchored  in  grooves  with  winding 
wire  protected  so  as  to  prevent  possible 
breaking  in  handling. 


Automatic  Tuning  of 
R-F  Heating  Generator 

Small  thyjiatrons  and  a  reversible 
motor  are  the  principle  components 
of  a  unit  devised  at  RCA  in  Cam- 
den  and  recently  described  by  Wes¬ 
ley  M.  Roberds  at  a  meeting  of  the 
Philadelphia  section  of  IRE.  These 
items  serve  in  the  automatic  tuning 
of  an  electronic  power  generator  to 
its  load  so  that  any  predetermined 
power  can  be  fed  to  the  work  con¬ 
tinuously  regardless  of  changes  in 
the  electrical  characteristics  of  the 
material  being  processed. 

Plate  and  grid  currents  of  the  os- 


git  THE  MEPCO  BE31STOR 
aUP>E.  ITS  IREEI  Show*  aU 
*>*ncUfd'  ii***  'Mwl  'glTM  'dompUto 
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MadlsoN  Eloetrical  Products  Corp. 
Madisea  Now  Jorsoy 
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TREFZ 


DEPENDABLE  WIRE-WOUND  PRODUCTS 


■1 

_ ,  ,  1 

lOOWATr 

J 

Bsi 

160  WATT 

Kl 

200  WATT 

BHHHHI 

75  WATT 

MODEL  PWW-5:  A  ruggedly  built  precision 
unit  designed  to  meet  Navy  Spec.  BE-13A- 
492C  and  Spec.  JAN-R-19.  Rated  at  8  watts 
this  model  incorporates  features  which 
demonstrate  **there  is  none  finer."  Dual 
units  ore  also  available  (Model  DPWW-5). 


Wartime  quality  wire-wound  power  Re¬ 
sistors  now  available  in  peacetime  quantity 
to  meet  your  immediate  needs.  Units  rang¬ 
ing  from  5  to  200  watts  con  be  fumuhed  to 
your  specifications  in  either  fixed  or  semi¬ 
variable  versions. 


MODEL  PWW-4:  Rated  at  4  watts.  A  com¬ 
petitively  priced  coimterport  of  the  PWW-5 
yet  retaining  many  of  the  outstanding  fea¬ 
tures.  Its  black  phenolic  case  distinguishes 
It  from  the  PWW-5.  Unique  one  piece  con¬ 
tact  arm  assembly  adds  stability  and  life  to 
this  new  Potentiometer.  Dual  units  can  be 
furnished  (Model  DPWW-4). 


"Hitempcote"  serves  as  an  ideal  protecting 
cover  and  because  of  its  special  inorganic 
structure,  Trefz  Resistors  can  absorb  sud¬ 
den  and  severe  overloads  for  a  prolonged 
time  without  damage  to  the  coating.  All 
winding  terminations  are  soldered  to  the 
tabs  and  the  best  of  materials  are  used 
throughout. 


All  models  can  be  furnished  in  a  range 
1  ohm  to  150,000  ohms.  Duals  require  1.780" 
of  space  behind  mtg.  surface.  Other  space 
requirements  shown  above.  Switches  and 
tapered  windings  con  be  supplied. 


Extreme  care  is  used  in  all  steps  of  the 
manufacturing  cycle  to  avoid  the  possible 
entrance  of  extraneous  matter  which  might 
later  cause  electrolytic  action  ond  final 
failure  of  the  Resistor. 


EXCLUSIVE  SALES.  AGENTS. 
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ASSDCIATED 


W  EAST  42nd  STREET 

• 

• 

VAnderbilt  6-3506 

; 

• 

• 

NEW  YORK  17,  N.  Y. 
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Build  the  competitive 
advantages  of  longer  life 
better  performance 
Into  your  products  •  • .  with 


SPERTI 

HERMETIC  SEALS 


Buyers  who  have  waited  throu^  the 

war  years  will  be  looking  for  big  iin> 
provements  in  your  products.  You’ll  have 
to  meet  civilians’  expectations . . .  just  as 
you  have  met  military  specifications. 


You  cam  do  it  by  building  longer  life, 
better  performance,  more  trouble-free  op¬ 
eration  into  your  products.  That  calls  for 
Sperti  Hermetic  Seals,  the  rugged,^  de¬ 
pendable,  war-proved  seads  that  effectively 
shut  out  dust,  moisture  and  deteriorating 
agents. 


Sperti  Hermetic  Seals  are  durable,  one- 
piece  units,  easily  soldered-in  at  less  ex¬ 
pense.  Because  of  Sperti’s  advanced  manu¬ 
facturing  methods,  plus  exhaustive  tests 
amd  inspections,  you’ll  get  "true”  seals 
that  cut  down  production  delays  and 
costly  rejects  in  the  inspection  line. 


WRITE,  TODAY.  Get  the  facts.  Find 
out  about  the  many  product  applications 
of  Sperti  Hermetic  Seals  and  their  per¬ 
formance  advantages. 


<%paHTT 

Incorporated,  Dopt.  i>115, 
Cincinnati  12,  Ohio 


lESMRCH  •  DEVELOPMENT  •  MANUFAaUliNG 


AUTOMATIC  TUNING  (continued) 

cillator  tube  are  used  in  opposite 
arms  of  a  bridge  while  small  thyra- 
trons  are  actuated  to  keep  the 
bridge  balanced  by  rotation  of  the 
reversible  motor  which  also  varies 
an  inductance  in  series  with  the 
load.  The  load  is  closely  coupled  to 
the  tank  circuit  with  all  tuning 
done  on  one  slope  of  the  first  hump 
of  the  resonance  curves.  The  load 
circuit  is  never  completely  tuned 
but  always  presents  a  capacitive  re¬ 
actance  to  the  tank  circuit. 

•  •  • 

Electrostatic  Paint  Spraying 
and  Detearing 

Electronic  gear  serves  in  the 
power-supply  section  of  equipment 
being  used  in  the  electrodepositing 
of  sprayed  paint  to  achieve  very 
uniform  coatings  and  to  reduce  the 
waste  of  material  from  that  com¬ 
mon  in  ordinary  spraying  tech¬ 
niques.  The  same  equipment  can 
be  used  to  detear  fatty  edges  on 
pieces  painted  by  the  dip  process. 

In  the  process,  an  electric  field 
is  set  up  around  the  article  to  be 
coated,  the  article  itself  being  at 
ground  potential.  The  field  is  es¬ 
tablished  through  a  series  of  elec¬ 
trodes  consisting  of  fine  wires  whose 
surface  area  is  small  relative  to 
that  of  the  piece  of  work.  1 

These  electrodes  are  fed  rectified 
a-c  in  the  form  of  pulsating  d-c 
at  voltages  in  the  order  of  100,000. 
The  current  does  not  exceed  10  ma. 
In  any  individual  case  it  is  neces¬ 
sary  to  balance  the  pressures  and 
orifices  of  the  spray  equipment 
against  such  other  factors  as  elec¬ 
trode  spacing  and  conveyor  speed 
to  gain  the  greatest  efficiency.  Spe¬ 
cifically,  the  objective  is  to  corre¬ 
late  the  inertia  of  the  paint  particle 
with  the  intensity  of  the  electric 
field  through  which  it  is  moving. 

Technique 

For  a  particular  setup  using  100 
kv,  the  developer  of  the  process — 
Harper  J.  Ransburg  Co.  of  Indian¬ 
apolis,  follows  a  rule-of-thumb 
formula  involving  No.  30  copper 
wires  >  suspended  vertically  and 
spaced  ten  to  twelve  inches  from 
each  other  and  with  the  entire  elec¬ 
trode  structure  eleven  inches  from 
the  article.  Standard  spray  guns 


FM  and  AM 


FREQUENCY 

MONITORS 


Direct  reading.  No  charts  or  com* 
plicated  calculations  necessary. 
Models  available  for  110  volt  A.C 
or  battery  operated  portable  use. 
Meet  FCC  requirements. 


DISTORTION 

METER 


Direct  reading  device  which  indi* 
cates  as  a  percentage  of  the  funda¬ 
mental  frequency,  the  square  root 
of  the  sum  of  the  squares  of  the 
harmonic  components.  It  is  used 
for  audio  frequency  measurements 
in  any  audio  device  in  the  usual 
range  of  voice  or  musical  notes 
from  1  SO  to  1 5,000  cycles. 

•  Utilize  the  many  advantages  of 
these  units  now.  They  are  sturdily 
built,  self-contained,  moderately 
priced.  Remember  .  .  .  equipment 
pioneered  by  DOOLITTLE  years 
ago,  still  serves  efficiently  today! 

SEND  FOR  FULL  DETAILS 


- RADIO,  INC 

7421  SOUTH  LOOMIS  BOULEVARD 
CHICAGO  36,  ILLINOIS 


BUILDERS  OF  PRECISION 
RADIO  EQUIPMENT 
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TRANSPARENT... 

AttK^T 

ABRASION  PROOF. 

V  / 

ACID  PROOF 


9746-13S 

S746-  3 
9746*  « 
^^46-  6 
9746-  9 
974$-!0 
9746-12 
9746-14 
9746-16 


1) 
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Amphenol's  Synthetic  Tubing  resists  oil . . .  resists  grease 
.  .  .  resists  acids  and  alkalies  .  .  .  extremely  flexible  . . . 
provides  easy  identification  of  wires  becasue  it  is  trans¬ 
parent  .  .  .  can  be  cut  at  any  point . . .  not  siibject  to 
tearing  or  abrasion. 

Amphenol's  Synthetic  Tubing  is  widely  used  by  man¬ 
ufacturers  of  electronic  devices,  aircredt,  instruments 
and  appliances  to  lower  manufacturing  costs  and  in¬ 
sure  lasting  efficiency  for  their  products . . .  characteristics 
permit  wide  range  of  uses.  Write  for  full  details. 

AMERICAN  PHENOLIC  CORPORATION 

Chicago  50,  IllinoiB 

In  Canada  •  Amphenol  Limited  •  Toronto 


/iH 


U.H.F.  Cables  and  Connectors 


Conduit  •  Fittings  •  Connectors 


(A-N.,  U.H.F.,  British)  •  Cable 


Assemblies  •  Radio  Parts 


Plastics  for  Industry 
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PAINT  SPRAYING  (continu.d) 

are  used  with  atomizing  pressure  of 
about  10  psi  and  fluid  pressure  of 
one  psi.  They  can  be  phototube  con¬ 
trolled  if  desired. 

Objects  being  coated  do  not  nec¬ 
essarily  have  to  be  made  of  elec¬ 
trically  conductive  material,  both 
wood  and  pottery  parts  having  been 
satisfactorily  handled.  As  an  ex¬ 
ample  of  uniformity  of  coverage,  it 
is  possible  to  coat  all  sides  of  a  part 
without  turning  it  toward  the 
source  of  the  spray,  the  particles  of 
paint  which  pass  around  the  sides 
of  the  object  turning  in  flight  like 
homing  pigeons  and  striking  the 
rear. 

For  use  as  a  tear-removing  unit, 
the  electrode  structure  is  replaced 


Vision  and  imagination  and  wid¬ 
est  technical  knowledge  — •  the 
"know  how”  —  are  essential  in 
a  Fabricator.  But  this  alone  is  not 
enough.  You've  got  to  have  the 
facilities  and  resources  —  the 
"can  do"  —  to  follow  through. 

INSULATING  FABRICATORS 
has  the  "know  how"  plus  the 
"can  do”  to  solve  your  fabri¬ 
cating  problems  and  deliver  the 
goods.  Our  plant  is  one  of  the 
largest  and  most  modern  in  the 
industry.  Our  raw  stock  of  Lami¬ 
nated  Sheets,  Rods  and  Tubes  — 
from  which  we  can  make  imme¬ 
diate  shipment  —  is  full  and 
complete.  We  are  equipped  with 
the  latest  automatic  machinery 
for  performing  every  fabricating 
.operation  from  cutting  to  punch¬ 
ing,  drilling,  milling,  thread¬ 
ing,  machining,  finishing 
^  and  engraving  with  utmost 

'Speed  And  accuracy.  Our 
workers  are  skilled  and  ex- 
perienced.  We've  got  the 
^  "can  do”  to  get  things 

done,  done  right  and  on 
timel 


MONORAIL 

CONVEYOR 


ADJUST¬ 

ABLE 

ARMS 


WORK 

PIECE 


POWER 

PACK 


lH«lr 
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For  production  of  electrostatic  field  in 
paint-spraying  operation,  on  odjustoble 
orranqement  like  this  accommodates 
vorious  sizes  of  articles.  For  detearing, 
the  polarity  of  the  field  is  reversed 


with  a  heavy  grid  and  the  dipped 
parts  are  stripped  of  surplus  paint 
by  reversal  of  polarity.  This  makes 
it  possible  for  the  paint  chemist  to 
formulate  his  finishes  without  re¬ 
gard  to  fatty  edges  and  tears  and 
thus  use  a  wider  selection  of  mate¬ 
rials.  Spark  and  consequent  fire 
hazard  in  the  use  of  the  gear  in 
explosive  paint  atmospheres  is  so 
small  in  a  proper  installation  that 
AFMIC  (American  Factory  Mu¬ 
tual  Insurance  Co.)  investigators 
pronounce  it  to  offer  no  serious 
problem  in  that  regard. 
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Brazing  Operations  in 
Transmitter  Tube  Assembly 

Anode  brazing  and  soldering  oper¬ 
ations  in  transmitter-tube  manu¬ 
facturing  are  doubly  critical  be¬ 
cause  hidden  flaws  in  brazed  or 
soldered  joints  can  be  the  cause  of 
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Many  years  of  experience  in  meeting  the  need 
of  the  users  of  wire  in  many  industries,  labora- 
tory  research  and  a  continuing  effort  to  develop 
the  finest  manufacturing  methods  and  devices 
—this  has  made  Auto-Lite  the  quality  line  of 


wire  and  cable.  There  is  a  full  range  of  sizes, 
shapes  and  materials  for  every  wiring  need. 

Should  new  designs  present  unusual  problems 
for  wire  in  your  product,  take  advantage  of  this 
Auto-Lite  engineering  experience.  Just  write  to 


THE  ELECTRIC  AUTO-LITE  COMPANY 

PORT  HURON,  MICH.  Wk,  and  CM,  Divi$ioo  SARNIA,  ONT. 

tune  in  the  AUTO-LITE  RADIO  SHOW  STARRING  DICK  HAYMES  —  SATURDAYS  1:00  P.  M.  ON  C.  I.  S. 
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BRAZING  OPERATIONS  (continued) 

heartbreaking  anode  failure  during 
final  tube  performance  tests.  When¬ 
ever  anode  failure  occurs  in  final 
test,  hundreds  of  machine-hours 
and  scores  of  man-hours  (invested 
in  intricate  glass  working  and  tube 
assembly)  are  forfeited  at  the  last 
minute. 

At  the  Radio  Tube  Division  of 
Federal  Telephone  and  Radio  Corp., 
Clifton,  N.  J.,  both  rejections  and 
time  have  been  saved  by  ingenious 
adaptations  of  gas-air  combustion 
in  replacement  of  conventional  oxy- 
gas  techniques  at  two  vital  points 
of  manufacture.  First,  open  rings 
of  special  ceramic-cell  gas  burners 
have  been  adapted  to  silver-braze 
the  heavy  copper  collar  on  the  flared 
anodes.  Second,  an  unusual  gas- 
fired  furnace  serves  to  keep  both 
the  finned-radiator-assembly  and 
the  anode  of- the  finished  tube  uni¬ 
formly  at  proper  temperature  for 


A  Type  "K”  Cannon  Con¬ 
nector  with  integral  clamp 
is  pictured  at  left.  Write  for 
a  Type  Cannon  Catalog 
to  get  a  general  introduction 
to  this  Cannon  line.  Address 
Department  A-12O,  Cannon 
Electric  Development  Co., 
^209  Humboldt  St.,  Los  Angeles  ^i,  Calif. 
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This  is  the  Waugh  Metal  Analyzer  (above 
and  below).  It  gives  an  instantaneous  in¬ 
dication  of  the  hardness,  grain  structure 
and  other  properties  of  ferrous  materials 
on  which  it  is  used.  It  performs  this 
scientific  feat  by  means  of  magnetic 
analysis  and  employs  many  precise  elec¬ 
tric  circuits  in  its  hook-up.  These  cir¬ 
cuits  are  connected  and  test  units  are 
plugged  in  through  various  Cannon 
Connectors— indicated  in  the  rear  view 
of  the  open  cabinet.  Both  plug  and  re¬ 
ceptacle  t}^es  are  shown. 

Wherever  you  need  a  quick,  positive 
and  secure  connection  in  the  electric 


circuits  of  the  instruments  you  use  or 
the  products  you  manufacture,  use  Can¬ 
non  Connectors.  There  are  thousands 
of  stock  styles  and  sizes  to  choose  from 
and  a  staff  of  experienced  engineers  to 
develop  special  Cannon  Connectors  for 
your  use  if  need  be. 


FIG.  1 — Flared  copper  anodes  of  high- 
power  tronsmitting  tubes  are  joined  to 
o  seating  ring  by  flowing  silver  alloy 
wire  into  the  joint 


long  periods  while  cadmium  or 
other  solder  is  being  puddled  and 
flowed  for  perfect  bonding  of  the 
two  elements  into  one  assembly. 

Should  an  air  pocket  develop,  un¬ 
detected,  in  either  joint,  a  localized 
concentration  of  heat -in  that  vi¬ 
cinity  during  final  tube  test  will 
cause  the  tube  to  fail. 


^^CANNON  ELECTRIC 

CoMMii  Electric  Development  Co.,  Los  Angeles  31,  CalH. 

Canadian  Factory  and  Enginssring  Officsi 
Cannon  Elsctric  Company,  Limited,  Toronto 

REPRBSENTATIVES  IN  PRINCIPAL  CITIES  —  CONSULT  YOUR  LOCAL  TELEPHONE  BOOK 
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Anode  Collar  Brazing  Technique 


In  Fig.  1  is  illustrated  the  method 
of  joining  the  seating  ring  to  the 
flared  copper  anode  by  flowing  sil¬ 
ver  alloy  wire  into  the  joint  during 
rotation  at  a  temperature  of  1200  F. 
The  flared  anode  is  set  on  a  splined 
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In  a  detailed,  8-page  bulletin  now  available,  Raytheon  Manu¬ 
facturing  Company  tells  the  complete  story  about  the  dependable 
Raytheon  Voltage  Stabilizers.  These  trouble-free  magnetic-type 
units . . .  with  no  moving  parts  to  get  out  of  order  . . .  stabilize  AC 
from  ordinary  voltage  sources  to  within  plus  or  minus  a  half  percent, 
throughout  their  full  rating. 

The  bulletin  includes  such  useful  information  as  electronic 
applications,  performance  features,  principles  of  operation,  operat¬ 
ing  characteristics,  graphs,  specifications  of  the  three  immediately 
available  designs,  cased,  uncased,  and  endbell,  and  a  price  list. 

We  urge  you  to  send  for  your  copy  promptly.  Ask  for  Bulletin 
DL48-537,  and  address  your  request  to  Raytheon  Manufacturing 
Company,  Electrical  Equipment  Division,  Waltham  34,  Mass. 
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BRAZING  OPERATIONS  (continued] 

conical  spindle  which  rotates  at  15 
rpm  and  is  constantly  fed  with  com¬ 
pressed  air.  The  air  escapes  be¬ 
tween  the  splined  conical  surface  of 
the  spindle  and  the  inside  of  the 
anode-flare,  thereby  cooling  the  thin 
section  of  the  flare  and  localizing 
the  heat  from  the  gas  burners  solely 
at  the  joint. 

Each  of  the  eight  ceramic-lined 
burners  (which  are  stationary 
around  the  rotating  assembly)  is 
constructed  as  shown  in  Fig.  2.  A 
carefully  regulated  mixture  of  gas 
and  air  is  supplied  under  pressure 
to  each  burner,  and  burns  from  the 


THE  WORLD’S  MOST 
MODERN  CONDENSER  PLANT 

with  these  outstanding  features 

•k  1,000,000  VOLT  RESEARCH  LABORATORY 
AVERY  LATEST  PRODUCTION  EQUIPMENT 
★  SPECIALIZED  WAR-LEARNED  TECHNIQUES 

From  this  new  ultra-modern  factory  come  capacitors 
carefully  engineered  and  accurately  produced.  Staffed 
by  skilled  engineers  and  backed  by  16  years  of 
technical  progress.  Industrial  Condenser  Corp.  is  sup¬ 
plying  capacitors  for  every  application.  If  your  speci¬ 
fications  call  for  Electrolytic,  Paper,  Oil,  or  Motor 
copacitors,  look  to  Industrial  Condenser  Corporation. 


INDUSTRIAL  CONDENSER 

CORPORATION 

J243-65  NORTH  CALIFORNIA  AVENUE,  CHICAGO  18,  U,  S.  A, 

D  i s  t  r  f  c t  Offices  in  Principal  C  if  ies 

PAPER,  OIL  AND  ELECTROLYTIC  MOTOR  CAPACITORS 


FIG.  2 — Construction  of  a  ceramic-lined 
burner  used  for  heating  the  ioint.  In 
operation,  mony  tiny  flames  issue  from 
the  ports  to  produce  undiluted  heat  at 
the  slot  at  top 

many  tiny  ports  in  the  ceramic  plate 
deep  in  the  interior  of  the  ceramic 
cell.  Thus  combustion  is  totally 
confined,  and  the  cell  interior  rises 
to  white-hot  temperatures.  This 
complete  surrounding  of  the  burn¬ 
ing  gas  and  air  with  incandescent 
refractory  surfaces  tends  to  accel¬ 
erate  the  combustion  reaction.  Con¬ 
sequently,  only  hot  combustion 
products  (undiluted  by  cold  sur¬ 
rounding  air)  issue  from  the  outlet 
slot  of  the  burner  and  impinge 
upon  the  work.  No  flame,  as  such, 
touches  anode,  collar  or  brazing 
alloy. 

.The  burners  are  so  positioned 
that  they  fire  into  the  joint  at  an 
angle  of  45  degrees,  both  above  and 
below  the  collar.  Because  of  their 
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RUSSELL  ELECTRIC  COMPANY 

364  W.  HURON  STREET,  CHICAGO  10,  ILL. 

^Aanujacturers  of  _ _ 

BALLENTINE  PHONOGRAPH  DRIVE 
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The  Ballentine  Phonograph  Drive  is  designed  for 
just  one  purpose — to  provide  a  reliable  mechanism  with  the 
least  possible  background  noise  or  rumble. 

The  high  degree  of  perfection  achieved  by  the  Ballentine 
Phonograph  Drive  is  the  result  of  precision  dynamic 
balance,  excellence  of  design,  rigid  adherence  to  close  toler¬ 
ances  plus  modem  manufacturing  methods  and  equipment. 

Send  today  for  descriptive  folder  on  the  Quiet 
BALLENTINE  Phonograph  Drive. 
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As  necessary  to  perfect 
Amplifier  performance  os 
the  fourth  leg  to  o  dog! 

You  can’t  have  perfect  performance  in  amplifying  or  other 
speech  transmission  without  knowing  the  efficiency  and  per* 
formance  of  each  unit  in  the  installation. 

With  a  Variaten  Gain  Set  you  can  (1)  measure  the  total 
amplification  of  an  amplifier;  (2)  measure  the  gain  at  all  fre¬ 
quencies  to  determine  whether  there  is  discrimination  against 
any  part  of  the  frequency  spectrum;  (3)  measure  the  power 
output  of  any  amplifier;  (4)  measure  frequency  response  of 
transmission  lines  in  absolute  quantities;  (3)  check  all  control 
equipment— in  fact,  quickly  make  a  quantitative  analysis  of  any 
part  of  the  audio  frequency  spectrum. 

Unvarying  accuracy  is  all-important.  Variaten  Gain  Set,  Type 
1901-B  (shown  above)  has  a  flat  frequency  characteristic  of  0 
to  20  kilocycles,  and  leakage  is  guaranteed  to  be  less  than 
l/lOth  db.  (Measurements  have  been  made  at  frequencies  as 
high  as  100  kilocycles  with  practically  no  error.) 

Variaten  Gain  Set  1901-B  is  equipped  with  both  send  and 
receive  impedance  matching  controls  for  both  Straight  T  and 
Balanced  H  circuits.  This  dependably  accurate  instrument  can 
be  supplied  with  either  one  or  two  meters. 

Write  today  for  complete  data  on  Type  1901-B  and  other 
Variaten  Gain  Sets. 


Other  Variaten  products— 
Attenuators,  Mixers,  Resis¬ 
tors,  Matching  Pads  and  other 
precision  sound  equipment 
meet  the  most  exacting  speci¬ 
fications.  Catalog  on  request. 


nT  id  > 


CINEMA  ENGINEERING  CO. 

Established  1935  •  Burbank  •  California 


close  spacing  to  the  work  during 
the  heating  period,  they  must  be 
racked  back  radially  from  the  work 
for  purposes  of  loading  and  unload¬ 
ing.  The  shutter-like  mechanism 
for  this  withdrawal  of  the  burners 
during  loading  and  unloading  can 
be  seen  at  table-top  level  in  the 
drawing. 

Fluxing  is  by  brush  with  Handy- 
flux.  Gas  consumption  is  at  a  rate 
of  approximately  130,000  Btu  per 
hour.  The  gas-air  supply  to  the 
burners  is  carbureted  with  air  in  a 
Selas  combusion  controller  (of 
3500  cu  ft  of  mixture  per  hour  ca¬ 
pacity)  which  incorporates  its  own 
blade-type  positive  displacement 
compressor.  Total  fuel  input  to  the 


FIG.  3 — Anodes  for  small  air-cooled 
transmitting  tubes  are  brazed  with  a 
smaller  number  of  burners 

burners  is  visually  metered  through 
a  Flo-scope  so  that  exactly  repro- 
ducable  combustion  conditions  may 
be  assured  from  braze  to  braze. 

After  a  braze  is  completed  and 
the  joint  frozen,  the  assembly  is 
placed  in  cold  water,  not  only  for 
cooling  and  flaking  away  excess 
flux,  but  to  limit  crystal  growth  in 
the  copper  anode. 

The  set-up  was  designed  by  Fed¬ 
eral's  Tube  Division  in  cooperation 
with  Selas  Corporation  of  America, 
manufacturers  of  the  gas-air  mix¬ 
ing  and  combustion  equipment  in¬ 
volved.  A  similar  arrangement 
shown  in  Fig.  3  is  employed  for  the 
smaller  size  anodes. 

Flexibility  of  both  brazing  tables 
is  important  because  Federal  manu¬ 
factures  no  less  than  75  different 
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Years  of  extensive  engineering  experience — modern  facilities,  pre> 
cision  equipment,  and  an  organization  of  skilled  designers  and  fab¬ 
rication  experts — enable  George  K.  Garrett  Company  to  offer  a 
remarkably  complete  service  in  metal  stampings  for  every  indus¬ 
trial  purpose. 

Our  completely  equipped  stamping  department,  together  with  heat- 
treating  and  finishing  departments,  will  turn  out  —  to  your  exact 
specifications — any  quantities  of  stampings  from  steel,  aluminum, 
alclad,  brass,  monel  metal,  stainless  steel,  copper  and  other  metals. 
Prompt  deliveries  on  large  or  small  orders  are  assured. 

Your  particular  problem  or  requirements  will  receive  our  imme¬ 
diate  attention! 

GEORGE  K.  GARRETT  CO.,  INC. 

1421  CHESTNUT  STREET,  PHILADELPHIA  2,  PA.  //  ' 
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remote  control  and  light  power 
transmission,  instead  of  com¬ 
plicated  gear  systems.  The 
designer  has  fewer  inflexible 
elements  to  tie  his  hands,  for 
flexible  shafting  can  readily 
be  placed  to  suit  the  position¬ 
ing  of  other  components. 

Walker-Turner  Flexible  Shaft¬ 
ing  is  designed  and  built  to 
give  smoother  power  flow, 
more  sensitive  control  and 
trouble-free  operation.  Our 


Walker-Turner  Flexible  Shafting 

KEEPS  YOUR 

fiUCT  DESIGN 


lt*s  easier  to  make  neces 


sary  design  changes  in  prod 


ucts  where  Walker-Turner 


Flexible  Shafting  is  used  for 


transmitter  tubes  from  50  watts 
to  200  kw  in  size.  About  eight  dif¬ 
ferent  anode  types  are  involved, 
varying  in  wall  thickness  from 
0.060  to  0.500  inch.  All  anodes  are 
of  cold-worked  oxygen-free  copper, 
and  each  anode  is  individually 
checked  under  the  metallograph  for 
maximum  grain  size. 

Although  the  primary  virtue  of 
the  procedure  described  is  that 
trouble-free  joints  are  easily  ob¬ 
tained  without  skilled  labor  and  at 
low  fuel  costs,  it  is  interesting  to 
observe  that  it  is  now  possible  to 
complete  a  braze  within  li  minutes 
which  formerly  took  over  20  min¬ 
utes  by  manual  oxy-gas  torch 
methods. 

Soldering  Anode  Into  Radiator 

After  an  anode  has  been  brazed 
to  its  collar,  machined  and  welded 
onto  the  glass  tube,  and  all  internal 
tube  construction  has  been  com¬ 
pleted,  a  final  bonding  of  the  radi¬ 
ator  fin  assembly  in  uniform  ther¬ 
mal  and  electrical  contact  with  the 
entire  external  anode  surface  must 
be  effected. 

Procedure  here  is  delicate,  ex¬ 
acting  and  vital.  The  steps  are  as 
follows:  The  radiator  assembly  is 
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experience  insure  that.  Write 


today  for  new  catalog. 


WALKER-TURNER  COMPANY,  INC. 


FLEXIBLE  SHAFTING 

FOR  REMOTE  CONTROL  AND  PO\MER  TRANSMISSION 


FIG.  4 — ^Lowering  the  tube  into  fh* 
radiator  otsembly  for  soldering 

lowered  by  chain  into  an  entity 
sheet-metal  pot  centrally  located  in 
■the  small  gas-fired  furnace  shown 
in  Fig.  4.  The  pot  is  stepped  out  to 
larger  diameter  above  the  top  sur¬ 
face  of  the  furnace,  thereby  provid- 
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ANOTHER  WILCO  DEVELOPMENT 
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SILVER 

lACKETED  WIRE 


WILCO  Silver  Jacketed  Copper  Wire  now  widely 
used  for  coils  in  Short  Wave  Radio  Communi¬ 
cations  Systems. 

PROPERTIES  AND  CHARACTERISTICS— WILCO  Silver 
Jacketed  Copper  Wire — an  economical  non-corrosive 
wire  with  solid-silver  characteristics — is  used  success¬ 
fully  in  many  electronic  applications,  where  high  fre¬ 
quency  currents  are  aproblem.  Another  WILCO  jacketed 
type  combines  great  physical  strength  with  high  con¬ 
ductivity.  A  third  unites  stamina  with  highly  desirable 
electrical  characteristics.  In  fact  there  is  almost  no 
limit  to  WILCO  facilities  for  combining  metals  of  widely 
differing  physical  and  electrical  properties  to  meet 
individual  engineering  needs. 

Gold,  silver,  copper,  brass,  bronze,  iron,  steel,  nickel, 
monel  and  invar,  are  all  utilized  in  producing  WILCO'S 
uniform,  non-porous,  securely  bonded  jacketed  wire 
and  rolled  strip. 

CONSULT  OUR  ENGINEERING  DEPARTMENT  — Write 
our  Engineering  Department  for  help  in  developing  the 
proper  application  of  WILCO  materials  to  your 
products. 

SEND  FOR  WILCO  BLUE  BOOK^The  Blue  Book  con¬ 
tains  charts,  formulae  and  full  descriptions  of  all 
Jacketed  Materials  and  other  WILCO  products.  Send 
for  FREE  copy  today. 


WILCO  PRODUCTS  INCLUDE: 


Contacts— 

Silver 

Platinum 

Tungsten 

Alloys 

Sintered  Powder  Metal 

Thormestatic  Bimotal— 

High  and  Low  Tempera¬ 
ture  with  new  high  tem¬ 
perature  deflection  rates 


Prsciows  Motal  Colloctar  Rings- 

For  rotating  controls 

Silver  Clod  Stool 
Jockotod  Wire — 

Silver  on  Steel,  Copper, 
Invar  or  other 
combinations  requested 

Rolled  Gold  Rtato 

Special  Materials 
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THE  H.  A.  WILSON  COMPANY 

105  Chestnut  Street,  Newark  5,  N.  J. 

Branch  Offices :  Chicago  e  Detroit  •  Los  Angeles 

SPECIALISTS  FOR  30  YEARS  IN  THE  MANUFACTURE  OF  •  THERMOMETALS 
ELECTRICAL  CONTACTS  •  PRECIOUS  METAl  BIMETALLIC  PRODUCTS 
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Should  future  developments  in 
electronic  communications 
(either  audio  or  video)  require 
vertical  radiators  of  extreme 
height  look  to  Blaw>Knox  for 
the  kind  of  structural  engineer* 
ing  which  will  assure  the  sue* 
cess  of  such  towers.  y 

Thousands  of  installatk^, 
ranging  from  66  ft.  to  ft., 
are  ample  proof  thar  ^u  can 
rely  on  Blaw-Kn0x  yfor  com¬ 
plete  responsibHit^n  the  fabri¬ 
cation,  erection  ydnd  testing  of 
completeymterma  systems. 

BLI^ieNOX  DIVISION 

^  Bu(w-KNOX  COMPANY 
^077  FARMERS  BANK  BLDG. 

/PITTSBURGH  •  PENNSYLVANIA 
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ing  a  ledge  upon  which  rests  a  sheet 
metal  ring  for  support  of  the  radi¬ 
ator  assembly.  The  pot  is  provided 
with  a  cover  and  purified-nitrogen- 
gas  supply  lines.  A  full  hour  is 
taken  to  bring  the  radiator  slowly 
to  heat,  at  which  time  the  well 
within  the  radiator  assembly  is 
fluxed  and  loaded  with  four  bars  of 
solder.  This  solder  melts  and  the 
anode  end  of  the  costly  flnished  tube 
is  slowly  maneuvered  down  into  the 
well.  This  operation  is  shown  in 
Fig.  4  and  5. 

It  is  at  this  point  that  extreme 
manipulative  care  is  important  (1) 
to  prevent  the  entrapment  of  air 
bubbles,  (2)  to  provide  complete 
fluxing  of  both  well  and  anode  sur- 


FIG.  5 — weight  on  top  of  the  tube 
mointaine  conetant  pressure  to  force 
the  anode  into  the  radiator 

face,  and  (3)  to  insure  good  wet¬ 
ting  of  all  surfaces  with  solder. 
When  cadmium  solder  is  used  the 
bonding  temperature  is  320  C. 

All  in  all,  over  li  hours  are  re¬ 
quired  after  the  anode  has  been 
lowered  into  place  to  flux  and  add 
approximately  H  bars  of  additional 
solder.  During  this  li  hours, 
weights  are  placed  upon  the  top  of 
the  tube  (see  Fig.  5)  to  force  the 
anode  home.  Air  bubbles  are  caused 
to  rise  and  be  eliminated  by  work¬ 
ing  the  tube  with  a  rotary  motion 
into  the  hole,  and  by  the  long  period 
of  solder  flooding.  After  the  joint 
is  considered  perfect,  the  furnace  is 
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Free  Offer ! . .  .witK  a. 


(small)  Catch  to  it ! 


If  you  are  a  businessman  with  a  yea 
to  know  more  about  plastics,  you’ll 
want  your  free  copy  of  this  illustrated 
booklet.  It  tells  what  plastics  will  do. 
It  even  tells  what  they  won’t  do.  It  tells 
how  to  go  about  getting  complete  data 
on  your  project.  It  goes  on  to  describe 
production  functions  from  design 
through  the  finishing  stages — and  how 
ito  make  use  of  them. 


with  'em — there’s  something  here  for 
you,  too.  Not  technical  data  on  design 
or  materials — which  would  only  get 
the  once -over 'lightly  treatment  in  a 
booklet  like  this  anyway.  We  mean 
information  on  the  kind  of  thinking 
and  equipment  offered  by  a  long- 
established  but  progressive  molder  who 
would  like  consideration  as  your  soured 
of  supply. 


plenty  of  manufacturers  who  don’t 
think  so.  Fill  in  the  coupon  and  attach 
it  to  your  letterhead.  Get  a  free  copy 
of  "A  Businessman’s  Guide  to  the 
Molding  of  Plastics” — and  test  your 
will  power! 


As  for  the  designer,  the  design  engi- 
neer  and  the  professional  purchaser— • 
men  who  know  plastics  from  living 


The  catch?  Well,  after  you’ve  read  it, 
you  may  want  Kurz*Kasch  to  figure  a 
job  for  you.  Is  that  bad.^  We  can  name 


For  Over  25  Years  Planners  and  Molders  in  Plastics 

Kurz-Kotch.  Inc..  I4IS  Saulh  troodwoy,  Doylen  I.  Ohio  •  Branch  Salat  Officoii 
New  York.  Chicago,  Oetroil,  Indionopolit,  loi  Angoloi,  Dalloi,  St.  louit. 
and  Toronto,  Canada  •  fxporl  Offiett;  89  Broad  Stroot.  Now  York  City. 


B.ECTRONICS  — Noyemier  1945 


BRAZING  OPERATIONS 


(continued) 


shut  off  and  the  assembly  allowed 
to  cool  and  freeze  slowly. 

The  entire  sequence  of  operations 
takes  about  five  hours.  During  the 
entire  period  at  heat,  about  20  lit¬ 
ers  per  minute  of  purified-nitrogen- 
gas  are  forced  through  the  space 
around  the  radiator  and  under  the 
furnace  pot  cover.  This  is  to  mini¬ 
mize  oxidation  of  the  radiator  fins. 
However,  it  is  now  felt  that  this 
protection  is  not  sufficient  to  elim¬ 
inate  the  necessity  for  final  chem¬ 
ical  cleaning  of  the  radiator  surface 
before  tube  shipment,  and,  there¬ 
fore,  it  is  intended  in  the  future  to 
eliminate  all  nitrogen  purging,  let 
corrosion  take  its  course  on  the 
outside  of  the  radiator-assembly, 
and  rely  on  chemical  cleaning  en¬ 
tirely. 


Modern  thermostatic  bimetals — of  the 
nickel-chrome-steel  type  developed  by 
Chace — are  frequently  called  upon  to  do 
exacting  jobs  under  extremes  of  heat  and 
cold. 


Electronic  Balancer 
for  Rotating  Parts 

Quartz  crystal  pickups,  cathode- 
ray  indication  of  angle  and  force  of 
unbalance,  and  phototube  speed 
measurement  are  features  of  the 
balancing  machine  shown  in  the 
accompanying  illustration. 

The  rotor  to  be  tested  and  cor¬ 
rected  mounts  on  the  unit  at  the 
left  where  it  is  brought  up  to  speed 
and  held  there  by  means  of  com¬ 
pressed  air  driving  a  turbine  wheel. 
Rotor  speed  is  selected  by  a  control 


.The  bimetal  element  governing  the  safety 
pilot  in  a  gas  stove  must  operate  perfectly 
in  a  flame  temperature  of  1200°  F.  The  bi¬ 
metal  element  of  a  meteorological  instru¬ 
ment  at  high  altitudes  must  operate  perfectly 
at  100°  F.  below.  In  aviation  instruments, 
the  actuating  element  must  respond  in¬ 
stantly  and  unfailingly — whether  the  plane 
is  climbing  through  swiftly  changing  tem¬ 
peratures,  is  flying  upside  down,  or  is  shoot¬ 
ing  ahead  at  400  miles  an  hour. 

Whatever  your  temperature  responsive  de¬ 
vice  may  be — and  however  difficult  its 
operating  conditions — you  will  find  among 
Chace  Thermostatic  Bimetals  one  precisely 
suited  to  your  needs. 

There  are  35  types,  each  of  which  offers 
specific  advantages  to  appliance  or  control 
manufacturers.  Sold  in  sheets,  strips,  and 
finished  forms. 


Thermosti 
1630  A 


Parts  to  be  balanced  are  mounted  lor 
test  on  the  seismically  suspended  i^t* 
form  bt  left.  The  electronic  equipment 
in  the  cabinet  at  right  includes  a  c-r 
tube  indicator  and  a  phototube  tachom¬ 
eter 
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CAMBRIDGE  3  9,  MASS 


ensitive  communication  and  industrial  electronic  equipment  needs 
the  full  protection  of  Barry  Engineered  sl^ck  and  vibration  control. 

Barrymounts,  engineered  to  the  ^plication,  have  already  proved  themselves  in  war  for  shipboard, 
mobile  and  airborne  aulications.  Now,  they  are  ready  to  prove  themselves  commercially  in 
airborne  and  marine  electronics  mobile  radio  and  train  communications,  portable  test  and  industrial 
control  equipment.  / 

Delicate  tube  filaments,  preciw  measuring  instruments  and  other  critical  components  live  longer  and 
perform  better  when  whole  installaiions  are  isolated  by  Barrymounts.  By  using  them  intelligently  on  elec¬ 
tronic  units,  your  equipment  can  achieve  competitive  superiority. 

Barry  engineers  are  ex»rts  in  the  highly  specialized  fields  of  vibration  isolation,  impact  absorption, 
and  the  correction  of  torsional  wbration  conditions.  If  faced  with  product  or  production  problems  involving 
the  control  of  these  coi/ditions — call  in  a  Barry  vibration  engineer  at  once.  There  is  no  obligation. 


BARRY 


nPE  AVA*  VIBRATION/ ABSORBER 


SHOCK  &  VIBRATION  CONTROL 


L.  N.  BARRY  COMPANY 


wrcraft  Equipment 
Sound  &  Signal  Systems 
Meters  &  Instruments 


Radio  &  Radar  Apparatus 


Industrial  Electronics 
Portable  Test  Equipment 


/ax 


*Tk*  mouat  that  maots  Navy  Spot.  Na.  1AV1  IRE) 
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SPEED  UP,  SIEEPIIFV  CoE  Wiwifig 
...Motor  l■solatillj|...HollliH...Elc. 


WITH  Scotch  ^ik^tapes 

BRAND 

•  Motor  insulating,  coil  winding,  holding,  etc.  are 
speeded  up  and  simplified  by  time-saving  methods  made 
possible  with  “SCOTCH”  Electrical  Tape.  Whatever  the 
requirements — high  dielectric  and  tensile  strength,  extra 
firm  adhesive  for  edging  slot  insulation,  maximum  re¬ 
sistance  to  corrosion,  moisture,  electrolysis — there  is  a 
type  of  “SCOTCH”  Electrical  Tape  possessing  all  of  the 
necessary  qualities. 

Our  new  book  on  “SCOTCH”  Electrical  Tapes  shows 
actual  samples,  photos  of  interesting  installations — tells 
the  whole  story  about  the  most  complete  line  of  electrical 
tapes  available  today — “SCOTCH”  Electrical  Tapes.  To  get 
a  copy  for  your  reference  file,  use  the  coupon  below. 


MINNESOTA  MINING  A  MANUFACTURING  COMPANY 

900  Fauquier  Avenue,  Saint  Paul  6,  Minne>ota 

Please  send  us  a  free  copy  of  your  new  book  on  "SCOTCH"  Electrical  Tapes.  ElUS 


Signed _ Title _ 

"SCOTCH"  is  the  trade-Mark  lar  the  Adhesive  Tapes  made  ir  the  U.  S.  A  by  Minaeseta  MioiRi  and  Ml|.  CampaRy 


at  the  upper  right  of  the  right- 
hand  unit  with  standard  speeds  of 
900,  1200,  3000,  3,600,  4250,  6000, 
7200,  8500,  and  12,000  rpm.  Actual 
speed  is  indicated  on  a  meter. 

Mechanical  tachometer  connec¬ 
tions  are  obviated  by  a  system 
comprising  a  phototube  excited  by 
the  drive  wheel  and  responding  to 
the  number  of  blackout  impulses 
per  minute.  The  meter  reads  from 
0  to  200  percent. 

The  revolving  rotor  is  supported 
in  a  rigid  frame  which  is  deflected 
no  more  than  a  few  millionths  of 
an  inch  even  at  the  highest  unbal¬ 
ance  possible.  Unbalance  forces  are 
transmitted  to  load-sensitive  cap¬ 
sules  incorporating  quartz-crystal 
disks  and  there  translated  into 
piezoelectric  voltages.  Amplified 


Sine-wave  trace  obtained  on  the  screen 

of  the  cathode-ray  tube  of  the  Electro- 
dynascope 

through  suitable  electronic  circuits, 
these  voltages  appear  on  the  screen 
of  the  recessed  cro  tube  where  they 
can  be  expressed  as  ounce-inches 
or  in  depth  of  drilled  or  milled  hole 
necessary  for  correction. 

Either  single-plane  unbalance  or 
that  in  two  planes  can  be  indicated, 
the  planes  being  chosen  by  the  po¬ 
sitioning  of  the  two  pickup  cap¬ 
sules  into  the  planes  where  it  is 
convenient  to  make  the  necessary 
corrections.  Milling  cutters  or  other 
correction  tools  can  be  mounted  di¬ 
rectly  on  the  balancing  platform  so 
the  rotor  can  be  corrected  and  then 
rechecked  without  the  necessity  of 
its  removal  from  the  equipment. 

,  Interpreting  Trace 

A  typical  oscilloscope  trace  is  il¬ 
lustrated.  It  exhibits  a  sine-wave 
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Electrical  Assemblies  —  Hydraulic  Fittings 
Conduit  Fittings  —  Junction  Boxes 


ELECTRONIC  BALANCER 


(continutd) 


indication  whose  highest  ordinate, 
in  this  case  20.5,  represents  the 
amount  of  unbalance  and  whose 
lowest  peak  is  read  on  the  abscissa 
scale  as  150  deg.  This  reading  pro¬ 
vides  the  angle  at  which  correction 
is  to  be  made  relative  to  a  fixed 
pointer  and  a  protractor  on  the 
driving  head. 

Because  of  the  rigid  mounting  of 
the  rotor,  unknown  inertia  and  dy¬ 
namic  forces  are  negligible  and 
indications  are  not  affected  by  the 
mass  or  mass  distribution  of  the 
balancing  table.  The  calibration  of 
the  unit  remains  constant  for  all 
weights  of  rotors  within  the  capac¬ 
ity  of  the  machine  according  to 
engineers  of  Gyro-Balance  Corp., 
the  manufacturers.  Use  of  a  cro 
screen  for  indication  makes  it  pos¬ 
sible  to  detect  as  distortions  of  the 
sine  wave  those  forces  which  do 
not  arise  from  unbalance — for  in¬ 
stance,  bearing  defects. 

Vibration  insulation  of  the  ma¬ 
chines  makes  it  possible  to  mount 
them  on  any  kind  of  floor.  The  en¬ 
tire  balancing  platform  assembly 
is  on  a  heavy  concrete  base  seis- 
mically  suspended  in  a  light  outer 
frame,  an  arrangement  which  stops 
transmission  of  forces  in  both 
directions. 


production  facilities 


which  has  been  engaged  throughout  the 
war  in  the  development  and  manufacture  of  devices  for 
the  Navy’s  rocket  program  as  well  as  parts  for  aircraft 
manufacturers,  now  can  offer  a  portion  of  its  facilities 
to  industrial  and  aircraft  companies  for  subcontracting. 

Our  facilities  include  Engineering  Dept.;  Tool  Dept.; 
Screw  Machine  Dept.;  Metal  Stamping  Dept.;  Assembly 
Dept.;  and  Inspection  Dept. 

We  are  interested  in  producing  parts  which  would 
engage  any  or  all  of  these  departments. 

All  of  the  effort  and  diligence  which  have  gone  into 
backing  up  the  phrase,  "Unionair  Responsibility”  is 
now  available  to  you  for  production  of  your  parts  or 
completely  assembled  units.  Send  us  your  prints  or 
write  for  a  conference  to;  Union  Aircraft  Products 
Corporation,  245  East  23rd  Street,  New  York  10,  N.Y. 


nionair, 


AUTOMATIC  ELECTRONIC 
BRAZING 


Used  in  the  brazing  oi  metal  aMembliei, 
this  twenty-four-ztation  circular  index¬ 
ing  carrier  permits  the  completion  of 
one  piece  each  twelve  seconds.  The 
operator  merely  loads  the  stations  as 
they  come  around  empty,  ejection  being 
performed  by  the  vertically-operating 
mechanism  which  follows  the  three 
woter-cooled  induction  coils.  The  car¬ 
rier  can  be  applied  to  any  "S"  Corru¬ 
gated  Quenched  Gap  Co.  electronic 
generator  rated  between  S  and  100  kw 
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It  a  small,  timpla,  ruggod  do- 
vie*  for  highly  occurot*  ramof* 
poiitlenlng  and  may  b«  utod  with 
any  rnvnriibln  motor.  It  offort  a 
pracita  control  of  tho  oxtont  of 
motion,  at  woll  at  diroction  of 
rotation,  far  turpotting  tho  lim¬ 
its  of  ordinary  togglo  or  two 
button  twitchos.  Thot#  units  find 
wido  application  in  procito  tun¬ 
ing  of  radio  and  tolovision  trant- 
mittors  and  rocoivort  at  woll  at 
in  divortiflod  typos  of  industrial 
oguipmont. 

CONTINUOUSLY 
VARIABLE  CONTROLS 

providot  a  moons  of  continuously 
positioning  a  romoto  load  through 
ono  or  many  rovolutions.  Tho  load 
may  bo  movod  forward,  back¬ 
ward  or  stoppod  in  any  position 
with  high  accuracy.  Any  movo- 
mont  of  tho  control  knob  rosults 
in  a  corrosponding  movomont  of 
tho  load.  Typos  avoilablo  includo 
synchronous,  non-tynchronout, 
low  or  high  torquo  with  or  with¬ 
out  automatic  scanning.  Accu¬ 
racy  to  l/lOO  of  a  dogroo  it 
pottiblo. 

SPOT  TUNER 

mokos  it  pottiblo  to  rotato  a  ro¬ 
moto  shaft  to  any  ono  of  six  to 
ton  prodotorminod  positions.  Push 
button  soloction  is  providod  for 
ooch  position.  All  positions  oro 
oatily  and  quickly  ad|ustablo  to 
any  point  within  tho  180*  con¬ 
trol  rango.  This  systom  is  por- 
ticularly  applicablo  to  high 
procision  tuning  of  rodio  and 
tolovision  oquipmont.  Accurocios 
to  ono  port  in  18,000  aro  on- 
tiroly  foatiblo. 

MULTI-REVOLUTION 

SELEaORS 

romotoly  rotato  a  load  to  any 
ono  of  sovorol  spots  through 
from  ono  to  a  numbor  of  rovolu- 
tions.  Push  buttons  aro  providod 
for  all  positions.  Positions  oro 
oosily  adjustablo  to  any  dosirod 
location  through  tho  rango  of 
tho  unit.  Thoso  controls  pormit 
oxtromo  accuracy  in  positioning 
tho  load.  Accuracios  to  ono 
port  in  1,000,000  aro  not  un¬ 
common. 

DUAL  CONTROLS 

combino  tho  footuros  of  tho  con¬ 
tinuously  variablo  control  with 
thoso  of  tho  automatic  soloctors. 
Tho  control  hood  Is  providod 
with  a  knob  for  continuous  posi¬ 
tioning  of  tho  load.  Any  movo¬ 
mont  of  tho  knob  is  followod 
by  a  corrosponding  movomont  of 
tho  load.  In  addition,  a  bonk 
of  push  buttons  pormits  auto¬ 
matic  positioning  of  tho  load  to 
a  numbor  of  prosot  locations. 
Thoso  load  positions  moy  bo 
oosily  adjustod  and  ro-locatod  to 
any  point  within  tho  rongo  of 
rototion. 

MISCELLANEOUS 

YARDENY  dovicos  Includo  thoso 
for  many  othor  applications,  ono 
or  moro  of  which  may  solvo  your 


ELECTRICAL 

REMOTE  CONTROL 


YARDENY  precision, remote  controls  provide  a  means  of  accurately 
positioning  or  moving  a  load  which  is  remotely  located  from  the 
operator.  Positioning  accuracies  as  high  as  one  part  in  a  million  are 
attained.  Although  this  remarkable  accuracy  is  an  outstanding  fea¬ 
ture  of  YARDENY  controls,  they  are  simple,  rugged  and  dependable. 
All  are  practically  immune  to  temperature  change,  extreme  shock, 
vibration  or  severe  usage — with  dependability  proved  through  ex¬ 
tensive  use  by  the  Armed  Forces. 

Basic  components  of  YARDENY  systems  are  the  torque-delivery 
unit — an  electric  motor — and  a  contt'ol  head.  These  control  devices 
are  applicable  to  present  standard  equipment  as  accessories,  or  may 
be  engineered  into  future  plannings  as  an  integral  part  of  the  assem¬ 
bly.  Merely  outline  your  specifications  and  required  quantities  for 
complete  collaboration.  Appointments  or  demonstrations  are  by 
request,  and  you  incur  no  obligation. 

YARDENY  ENGINEERING  CO. 

105-107  CHAMBERS  STREET,  NEW  YORK  7,  N.  Y. 


YARDENY  tICENSEES:  SEIF  WINDING  CLOCK  COMPANY,  INC.,  AMERICAN  TYPE  FOUNDERS,  INC. 
MASTER  CONTROLS.  INC.,  C.  D.  S  I.,  INC. 


COMMUNICATION . . . 
INDUSTRIAL...  AIRCRAFT... 
MARINE ...  TFLIVISION .. . 
OPTICS,  ETC. 


by  the 


YARDENY  SYSTEM 
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Pulse  Modulation  in  Army  Equipment 


TranamlHing  and  r«c«lTing  antnnnas  of  tho  Amy  radio  Mt  AN/TRC5.  the  1400-mc 
multt-chonnol  oquipmont  using  pulse-position  modulation,  ore  raised  with  the  help 
of  a  Jury  mast  The  4.900-mc  anteimos  of  the  AN/TRC-6  ppm  set  oppear  at  center. — 
U.  S.  Amy  Signal  Corps  photo 


AT  A  RECENT  DEMONSTRATION  Staged 
by  Signal  Corps  Engineering  Lab¬ 
oratories,  two  equipments  shown 
used  pulse-position  modulation,  a 
new  method  of  modulation  whose 
war-time  application  has  been  kept 
secret.  One  of  these,  radio  set 
AN/TRC-6,  is  the  first  practical 
tactical  radio  equipment  of  this 
type  developed. 

To  obtain  a  multi-channel  radio 
relay  system  for  the  Army,  it  was 
necessary  to  use  telephone  terminal 
equipment.  When  development  of 
the  AN/TRC-6  was  undertaken  in 
1943  it  was  decided  to  include  in 
the  equipment  the  multi-channel  fa¬ 
cilities  desired,  but  without  the  use 
of  extra  telephone  equipment.  The 
result  was  a  set  which  employs 
pulse-position  modulation  with  time 
division  multiplexing. 

In  pulse-position  modulation,  the 
pulse  which  transmits  the  intelli¬ 
gence  repeats  at  a  regular  rate  so 
that  periodic  sampling  of  the  in¬ 
telligence  to  be  transmitted  takes 
place.  When  the  intelligence  is  ap¬ 
plied,  the  pulse’s  time  of  occurrence 
is  correspondingly  varied  in  posi¬ 
tion  and  time. 

In  radio  set  AN/TRC-6,  eight 
separate  pulses  are  used  and  the 
time  of  occurrence  of  each  is  varied 
in  accordance  with  the  intelligence 
transmitted  from  one  of  eight  sep¬ 
arate  channels.  No  two  pulses  are 
allowed  to  occur  at  the  same  time, 
they  are  interlaced.  Thus,  eight 
telephone  circuits  are  available  for 
simultaneous  use.  Each  of  these 
may  be  connected  to  conventional 
telephone  lines.  If  desired,  as  many 
as  ninety-six  telegraph  circuits  can 
be  substituted  for  the  eight  tele¬ 
phone  circuits  available. 

According  to  the  Army,  radio  set 


AN/TRC-6  provides  transmission 
which  is  as  quiet  and  distortionless 
as  the  best  commercial  telephone 
circuits  available,  and  it  is  subject 
to  very  little  static  or  atmospheric 
disturbance  because  of  its  use  of 
pulse  modulation  and  the  choice 
of  radio  frequency. 

The  AN/TRC-6  operates  in  the 
frequency  range  between  4,300  and 
4,900  megacycles.  The  equipment  is 
usually  carried  in  a  2i-ton  truck. 
Because  of  its  size  and  complexity 
the  equipment  is  not  intended  for 
use  in  forward  areas  but  is  used 
between  armies  and  army  groups 
and  from  army  groups  to  rear  areas. 

Vaed  In  Europe 

The  equipment  was  introduced 
into  the  European  theater  in  De¬ 


cember  1944.  When  more  equip¬ 
ment  arrived  in  April,  circuits  were 
installed  between  several  army 
groups.  As  the  Third  Army  ad¬ 
vanced  into  Germany  constant  com¬ 
munications  between  it  and  the  12th 
Army  Group  were  maintained  over 
nearly  300  miles,  using  two  ter¬ 
minals  and  three  relay  stations. 

In  the  Pacific,  radio  set  AN/ 
TRC-6  has  seen  only  limited  use  in 
Hawaii,  but  it  is  expected  that  a 
number  of  these  sets  will  be  used  in 
the  occupation  zones. 

A  second  set,  the  AN/TRC-5,  per¬ 


forms  functions  identical  to  those 
of  the  AN/TRC-6  but  operates  at 


Operating  setup  of  the  AN/TRC-6  ppn 
multi-channel  relay  station  for  fre¬ 
quencies  hetsreen  4.300  and  4.900  me — 
U.  S.  Army  Signal  Corps  photo 
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In  medieval  times  discriminating  knights  journeyed  to 
Toledo,  Spain,  to  obtain  hand- wrought  blades  of  steel. 
Only  the  famed  guildsmen  of  Toledo  could  produce  the 
flawless  metal  from  which  they  fashioned  graceful  foils 


and  swords  of  sleek  beauty. 


For  hundreds  of  years  these  proud  guildsmen  stamped 
their  guild  marks  or  signatures  on  their  creations. 

A  few  firms  today  still  preserve  that  spirit  of  crafts¬ 
manship.  You  find  it  in  the  plants  of  Detrola  Radio. 
That  is  why  the  “guild  mark”  of  Detrola  Radio  on  a 
radio  receiver,  record  changer  or  other  electronic  instru¬ 
ment  is  a  guarantee  of  production  quality.  The  world's 
finest  merchants,  and  their  customers  recognize  the 
value  of  this  mark. 


DIVISION  OF  [NT^NATIONAL  DETROLA  CORPORATION  DETROIT  9,  MICHIGAN 
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[APWOWM^n 


OH 


SPECIALIZATION 


Meldit*  iron  corot  oro  pro- 
ducod  by  ipoclalitts  ongogod 
oxeluilvoly  in  Iho  manufac¬ 
turing  of  iron  corot. 


ENGINEERING 


It  it  a  timplo  mottor  for 
Moldito  onginoort  to  fit  tho 
right  coro  to  your  porticulor 
coil  for  Iho  bott  roiultt. 
Moldito  onginoort  oro  Ihor- 
oughly  familiar  with  ovory 
iron  coro  application. 


PRODUCTION 

With  our  vottly  oxponded 
production  focililiot  wo  oro 
in  Iho  potilion  to  moot  your 
urgoni  iron  coro  roquiro- 
montt.  Quality,  oconomy  and 
dopondobility  oro  oiiured. 


SAMPLES 


Moldito  tompio  iron  corot 
will  bo  tubmillod  for  do- 
tign,  loti  and  pro-production 
purpotot  upon  rocoipl  of  your 
roquott.  Uto  Moldito  mo- 
loriol  grodo  dotignotioni  to 
inturo  prompt  and  oxocl 
duplication  of  tho  roquirod 
corot.  Spocify  “MOLDITE" 
for  ••OUAIITY  ’. 


PULSE  MODULATION 


(contlnuod) 


NATIOHAL 
MOLDITE  COMPANY 


25  MONTGOMERY  STREET 


HILLSIDE  5,  NEW  JERSEY 


SALES  REPRESENTATIVES 

MIDDLE  ATLANTIC  STATES  MID  WESTERN  STATES- 

Robert  A.  Sylvester -L.  D.  Lowery  Co  Harold  Kodell 

401  No  Brood  St.  Phdodelphio,  Po,  20  N  Worker  Drive  Chlcogo,  II 


1,350  to  1,450  megacycles.  It  ir 
somewhat  smaller  than  the  AN/ 
TRC-6,  and  also  provides  eight  tele¬ 
phone  circuits.  Production  of  this 
set  had  just  started  when  the  war 
ended. 

Teats  in  California 

In  May  1945  the  Chief  Signal 
Officer  directed  that  the  Signal 
Corps  Engineering  Laboratories 
conduct  comparative  tests  of  radio 
relay  equipment  in  California.  The 
project  was  assigned  to  Coles  Sig¬ 
nal  Laboratory,  Red  Bank,  New 
Jersey. 

The  equipment  being  tested  con¬ 
sists  of  two  f-m  sets  and  the  two 
ppm  sets  mentioned  above.  Com¬ 
parative  tests  are  being  made  that 
are  expected  to  help  solve  problems 
of  anomalous  propagation,  opera¬ 
tion  and  maintenance,  the  maxi¬ 
mum  number  of  relay  stations  that 
permits  satisfactory  communica¬ 
tion  and  the  effects  of  aircraft  fly¬ 
ing  the  path  between  stations. 


New  PTM  System  Handles  24 
Conversations  per  Carrier 

Radiotelephone  circuits  utilizing 
pulse  time  modulation  and  permit 
ting  24  two-way  conversations  at 
the  same  time  on  a  single  uhf  car¬ 
rier  wave,  have  been  set  up  on  an 
experimental  basis  over  an  80-mile 
circuit  from  the  headquarters  build¬ 
ing  of  International  Telephone  and 
Telegraph  Corp.  in  lower  Manhat¬ 
tan  to  Telegraph  Hill  near  Hazlet, 
New  Jersey,  then  to  the  Federal 
Telecommunications  Laboratories 
at  Nutley,  New  Jersey,  and  back 
to  lower  Manhattan.  Eight-foot  di¬ 
ameter  parabolic  reflectors  are  used 
to  beam  the  1,300-mc  carrier,  and 
also  serve  for  reception  since  ptm 
permits  alternate  transmitting  and 
receiving  from  the  same  antenna. 

As  previously  described  in  Pulse- 
Time  Modulation,  ELECTRONICS,  p. 
100,  Jan.  1945,  the  pulse-time 
method  of  modulation  operates  by 
emitting  short  pulses  of  high-fre¬ 
quency  radio  energy.  These  pulses 
are  of  constant  amplitude,  and 
are  all  of  the  same  carrier  fre¬ 
quency.  Modulation  is  effected  by 
transmitting  a  synchronizing  or 
marker  pulse  followed  by  signal 
pulses  at  intervals  varied  at  a 
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For  direct  testing  of 
all  acorn,  and  regu¬ 
lar  receiving  tubes. 
Complete  leakage  test 
under  rated  voltages 
for  all  electrolytic 
condensers.  Regular 
resistance  test  for 
electro-static  condensers  at  high  voltage.  Tests  all 
popular  sizes  of  radio  batteries,  under  rated  load. 

Low-range  ohmmeter  is  back-up,  low-drain  type.  Medium- 
range  ohmmeter  is  powered  by  self-contained  battery;  high 
range  ohmmeter  operates  from  plug-in  line  supply.  Tests 
separate  sections  of  multi-purpose  tubes.  Hot  inter-element 
short  and  leak  tests  of  individual  elements.  Separate  tests 
for  noise,  hum  and  intermittents.  Built-in  "Rolindex'*  tube 
chart.  With  high  voltage  test  leads  in  sturdy  wood  case, 
with  removable  cover. 


Constancy  of  cali¬ 
bration  and  out¬ 
put,  plus  high 
frequencies,  are 
offered  in  this  Sig¬ 
nal  Generator.  Model  705's  range  is  from  95  kc.  to 
100  Me.  Fundamental  frequencies  are  continuously 
variable  from  95  kc.  to  25  Me.  in  5  bands.  Calibra¬ 
tion  is  accurate  to  2%  per  band  through  broadcast 
band,  within  3%  for  high  frequency  bands. 

Other  features:  Planetary  drive  condenser — direct  reading 
calibration;  output^ — modulated  or  unmodulated.  Self-con¬ 
tained  modulation  400c.  or  1000c.  sine  wave,  available  for 
external  use.  A  3-step  attenuator  controls  output.  Auto¬ 
matic  shorting  of  coils  not  in  use,  individual  shielding  of 
r-f  circuits,  overall  steel  case,  chassis  and  panel.  Fused  line 
supply. 


OUR  COMPLETE  LINE  OF  STANDARD  TEST  INSTRUMENTS  IS  DESCRIBED  IN  UTALOG  NO.  128,  SENT  PROMPTLY  ON  REQUEST 


OUMK  DELIVERY  ON  LEADING  MAKES  OP 


PULSE  MODULATION 
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WIRE  &  CABLE 


for  Radio  and  Power  Use 


STOCKS  OF  MANY  TYPES  ON  HAND 

Meeting  urgent  needs  for  Wire  and  Cable  is  a  ^ecialized 
job  at  ALLIED.  From  this  one  central  source,  shipments  go 
constantly  to  industry,  armed  forces,  government  agencies 
and  research  laboratories.  Here  are  gathered  all  leading 
makes,  in  all  wanted  types,  for  radio  and  power  use. 


BELDEN  ALPHA  LENZ  CORNISH 
ANACONDA  CONSOLIDATED  AMPHENOL 


Power  •  Muhi-Conduetor  •  Solid  and  branded 
Natural  and  Synthetic  RuUser-Covered 
^delded  •  Indoor  and  Weatherproof  •  Coaxial 
Transmitting  and  Receiving  •  Telepimne 
AI/crepftoM  •  Intercom  •  Hook-up  •  High-Tension 
Magnet  •  Aerial  •  Twisted  Pak  •  Lamp  Cord 


Large  and  varied  stocks  of  Wire  and  Cable  are  main* 
tained  for  rusk  service.  Close  contact  with  manufacturers 
expedites  procurement.  Whether  your  requirements  be 
large  or  small— save  time  and  work— call  ALLIED  first! 


WRITE,  WIRE,  OR  PHONE  HAYMARKET  6800 
Jor  Everything  in  Radio  and  Electronics 


ALLIED  RADIO 


CORPORATION 

833  W.  Jackson  Blvd.  •  Dept.  24-L-5  *  Chicago  7,  Illinois 


SUPPLIERS  OF  ELECTRONIC  PARTS  AND  EQUIPMENT  TO  INDUSTRIAL  AMERICA 
Electronic  Tubes,  Rectifiers,  Power  Supplies,  Intercommunicating  Systems,  Sound  Systems,  Photo-Cell  Equip- 
menL  Batteries,  Chargers,  Converters,  Generators,  Supplies  for  Re^stance  Welders,  Fuses,  Test  Instruments, 
Meters,  Broadcast  Station  EquipmenL  Relays,  Condensers,  Capacitors,  Resistors,  Rheostats,  Transformers, 
Switches,  Coaxial  Cable,  Wire,  Soldering  Irons,  Microphones,  Speakers,  Technical  Books,  etc. 


rate  corresponding  to  the  audio  fre¬ 
quency  of  the  signal  being  broad¬ 
cast. 

Since  the  transmitted  wave  is  in¬ 
termittent  and  not  continuous,  it  is 
possible  to  operate  the  transmitter 
and  adjacent  receiver  at  the  same 
frequency  by  including  suitable 
time-delay  circuits  in  the  receiver 
and  by  making  it  insensitive  while 
the  transmitter  pulse  is  being 
emitted. 


Sequence  of  Pulses 


The  present  system  uses  a  single 
marker  pulse  followed  by  24  sig¬ 
nal-pulses  for  the  24  channels,  the 
entire  sequence  being  repeated  at  a 
rate  of  8,000  pps.  Without  modula¬ 
tion,  the  entire  25  pulses  are  evenly 
spaced  in  time.  If  a  signal  is  ap¬ 
plied  to  Channel  No.  1,  the  No.  1 
signal  pulse  will  occur  slightly 
sooner  or  later  in  the  first  sequence 
cycle  than  its  no-signal  position. 
The  bandwidth  now  in  use  is  3  me. 

The  marker  pulse  synchronizea 
the  receiver  with  the  transmitter, 


Antennas  for  receiving  ond  transmitting 
ptm  signals  on  1200  megocYcIes  are  in¬ 
stalled  on  the  IT&T  Corp.  building  of 
67  Broad  Street.  New  York  City 


m 


so  that  the  receiver  will  examine  the 
input  on  each  of  the  24  channels  in 
sequence,  at  the  same  rate  of  speed 
and  repetition  as  the  transmitter. 
Each  audio  channel  is  actually  sam¬ 
pled  or  interrupted  8,000  times  per 
second,  but  these  interruptions  oc¬ 
cur  at  such  high  speed  that  they 
are  not  audible  to  the  listener. 

Requirements  for  the  design  of 
pulse-time  modulation  relay  sta¬ 
tions  are  much  less  critical  than  for 
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n  min 


pacity  and  high  mutual  conductance. 

The  TUNG-SOL  interest  in  elec¬ 
tronics  is  the  development  and  produc¬ 
tion  of  more  efficient  electronic  tubes. 


The  old  quill  was  pic¬ 
turesque  but  it  lacked  the  com- 


ACTUAL  SIZE 


pactness.  convenience  and  dependability  of  Equipment  manufacturers  are  invited 
our  modern  fountain  pen.  Its  development  was  the  consult  with  TUNG-SOL  engineers  on  problems  of 

usual  evolution.  Changes  and  reduction  in  size  made  circuit  planning  and  tube  selection.  Consultation  is 

for  greater  efficiency.  The  same  took  place  in  the  always  confidential, 

development  of  the  modern  miniature  electronic  tube. 


While  the  reduced  size  of  TUNG-SOL  Miniatures 
alone  warrants  a  preference  for  them,  tlieir  greater 
efficiency  has  resulted  in  their  general  adoption,  espe- 


TUNG-SOL 


cially  for  high  frequency  circuits.  Smaller  elements 
make  them  more  rigid.  Shorter  leads  result  in  lower 


lead  inductance.  TUNG-SOL  Miniatures  have  low  ca-  ELECTRONIC  TUBES 


lii 


TUNG-SOL  LAMP  WORKS  INC.,  NEWARK  4,  NEW  JERSEY 
Also  Manufacturers  of  Miniature  Incandescent  Lamps,  All-Glass  Sealed  Beam  Headlight  Lamps  and  Current  Intermittors 


H-ECTRONICS  — Novemfcef  tMS 


3IS 


Here's  important  news  for  users  of  rectifier 
type  instruments.  Conant  has  done  it  again! 
This  new  instrument  rectifier  application 
makes  possible  for  the  first  time  complete 
freedom  from  temperature  errors.  AC  values 
are  read  on  the  same  linear  scale  as  DC  values. 


%uTl^ 

hot  off 

By  S.  must 

Here’S  39 


ELECTRICAL  LABORATORIES 


*500  0  STREET,  LINCOLN  5,  NEBRASKA,  U.  S.  A. 


20  Vetey  S(^  New  Yerli  7,  New  York 
S5  L  Gey  Sl^  Ceknebut,  Ohio 
«00  S.  MkMgon  Ave^  Chicago  5.  III. 
1215  Harinon  PI.,  Mirnieopolit  3,  Minn. 


2017  Grand  Ave.,  Kansas  CKy  S,  Mo. 
1212  Comp  Si.,  Dallas  2,  Texas 
378  Bovlevord  N.  E.,  Allonto,  Go. 

401 8  Greer  Ave.,  Si.  lovls.  Me. 


1 525  Ivy  Si.,  Denver,  Cole. 

4214  Country  Chib  Dr.,  long  8each7,Ca1. 
Export  Div.,  89  8road  St.,  N.  Y.  4,  N.  Y. 
50  Yarmouth  Rd.,  Toronto,  Canada 


PULSE  MODULATION  (continuedt 


other  methods  of  modulation  sincb 
only  the  spacing  of  the  pulses  ip 
important.  The  pulse  shape  need 
not  be  exactly  reproduced  and  thip 
permits  most  of  the  tube  noise  to 
be  eliminated  merely  by  clipping  the 
bottoms  and  peaks  of  the  received 
pulses.  Cross-talk  from  adjacent 
channels  is  completely  eliminated 
because  only  one  channel  is  actually 
on  the  air  at  one  time.  Another  ad¬ 
vantage  of  the  system  is  the  fact 
that  telephone  dialing  and  bell-ring¬ 
ing  operations  can  be  easily  effected 
since  it  is  feasible  to  transmit  di¬ 
rect  current  for  these  functionp 
without  additional  equipment. 

Cyclophon  Provides  Electronit 
Switching 

Placing  of  24  two-way  voice  chan¬ 
nels  on  a  single  carrier  is  accom¬ 
plished  by  a  new  cathode-ray  tube 
called  a  cyclophon,  which  rotates  a 
cathode-ray  beam  in  sequence  to 
each  of  24  dynodes  that  feed  the  24 
channels.  The  beam  makes  8,000 
complete  revolutions  per  second, 
with  the  result  that  signals  form¬ 
ing  the  sound  are  put  into  receiv¬ 
ers  so  fast  that  the  human  ear  can¬ 
not  distinguish  any  intervals  be¬ 
tween  them,  thereby  making  for 
exact  duplication  of  speech  or 
music. 

The  electronic  time  selection  de¬ 
vices  at  both  the  sending  and  the 
receiving  stations  operate  in  per¬ 
fect  unison  to  avoid  cross-talk  and 
other  confusion.  This  is  accom¬ 
plished  by  transmission  of  a  syn¬ 
chronization  pulse  at  the  beginning 
of  each  cycle  so  both  time  selection 
devices  start  off  together. 

The  stations  both  send  and  re¬ 
ceive,  changing  from  one  to  the 
other  with  lightning  speed.  So 
rapid  are  the  changeovers  effected 
that  they  are  not  noticeable  in  a 
two-way  telephone  conversation, 
even  if  the  two  parties  talk  at  the 
same  time.  Each  vibration  of  the 
vocal  cords  is  transmitted  as  6  to 
12  separate  pulses,  with  the  tube 
circuits  and  the  human  ear  together 
filling  in  the  gaps  between  pulses 
at  the  receiving  end.  The  audible 
results  which  ptm  present  to  the 
ear  can  be  compared  with  visual  ef* 
fects  which  the  motion  picture  pre¬ 
sents  to  the  eye.  Although  the 
screen  in  a  motion  picture  theater 


386 


Nwmber  f MS  —  ELECTRONICS 


^^CTRONICS  — Woremfcer  1945 


This  is  the  time... 


Equipped  with  two  complete  sample  shops,  N-Y-T  offers 
experienced  collaboration  in  working  out  all  details — 
engineering  and  production^of  sample  components  for 

your  peacetime  requirefnents. 

• 

While  actual  transformer,  choke  and  filter  production 
schedules  are  still  sub-iformal,  due  to  material  shortages, 
N-Y-T  engineering  design  service  is  prompt  and  efficient. 
Backed  by  more  than  9^500  separate  and  distinct  trans¬ 
former,  choke  and  fllter^evelopments  for  critical  wartime 
applications,  N-Y-T  Sqpiple  Department  offers  all  the 
name  implies  .  .  .  thoreugh  and  complete  collaboration 
with  your  own  engine^ing  department. 


COMPANY 

26  WAVERLY  PLACE  NEW  YORK  3,  N.  Y. 


TO  CONTMT  THE  N-T-T  SMUPU 
DEPT.  FOR  TRMISrORIIER  NSWHS 


Aero  Switches 


*  The  illustrations  above  show  in  part  how  the 
construction  of  the  patented  ACRO  roiling  spring 
switch  lends  itself  to  adaptation  in  various 
shapes  to  fit  the  designs  of  your  units.  Varied 
multiple  mountings  and  small  case  shapes — 
rectangular  or  curved— can  be  furnished.  Oper¬ 
ating  characteristics  in  a  range  to  meet  your 
requirements.  Actuation  pressure  as  low  as  2 
grams  (using  leaf  bracket)  or  as  high  as  1  Va  lbs. 
Used  in  a  wide  range  of  applications  such  as 
valve  controls,  coin-operated  machines,  micro¬ 
phones,  electric  timers,  etc.  If  one  of  the  many 
ACRO  Model  “M”  designs  does  not  fit  your 
needs,  surely  one  of  the  other  ACRO  styles  can 
be  adapted.  Send  your  design  details  showing 
special  limitations  and  operating  features  for 
^  ^  quicker  reply. 


A 


THE  ACRO  ELECTRIC  COMPANY 


CLEVELAND 


PULSE  MODULATION  (contliiu«<<)  j 

, 

is  completely  dark  much  of  the  time 
that  a  film  is  being  shown,  the  eye 
is  not  quick  enough  to  detect  the 
dark  intervals. 

The  present  system  is  the  logical 
outgrowth  of  the  pioneering  efforts 
of  the  I.T.&T.  companies,  dating 
back  to  1931  with  the  Dover-Calais 
microwave  communication  system 
and  the  first  multi-channel  voice 
communication  circuits  between 
Scotland  and  Ireland.  The  entire 
sending  apparatus  can  be  made  to 
occupy  a  cabinet  only  three  feet 
high  and  covering  a  fioor  space  20 
inches  square,  and  containing  fewer 
tubes  than  the  average  home  radio. 
The  receiver  cabinet  is  similar  in 
size  and  number  of  tubes. 

Advantages  and  Applications 

A  special  advantage  claimed  for 
ptm  is  the  reduction  of  static,  cross¬ 
talk  and  other  noises  in  the  recep¬ 
tion  as  compared  to  other  radio 
systems — a-m  and  f-m.  This  is  due 
to  the  fact  that  these  systems  use 
the  whole  radio  wave  but  ptm  can 
filter  out  all  but  a  small  portion  of 
the  wave  and  the  time  position  of 
the  pulses  remains  unchanged. 
Wave  distortion  therefore  has  a 
much  smaller  effect.  This  feature 
permits  the  widespread  use  of  re¬ 
peater  stations,  where  a  transmis¬ 
sion  is  picked  up  and  retransmitted 
to  another  station.  The  noise  does 
not  accumulate  in  the  relayed  mes¬ 
sage.  The  repeater  stations  are  re¬ 
quired  approximately  every  30 
miles,  but  operate  automatically 
and  require  no  attendants.  The 
clarity  of  reception  obtained  is  val¬ 
uable  in  radio  and  television  broad¬ 
casting.  Of  especial  significance  is 
the  fact  that  it  makes  possible  the 
transmission  of  many  music  pro¬ 
grams  simultaneously  over  the  sys¬ 
tem. 

With  the  new  system  it  will  be 
possible  to  dial  long  distance  num* 
bers  directly,  say  from  New  York 
to  San  Francisco,  without  going 
through  long  distance  operators  as 
in  the  present  telephone  system. 
Ptm  may  therefore  find  use  advan¬ 
tageously  in  radio-telephone  sys¬ 
tems  for  railroads,  taxi  companies, 
etc — in  fact,  any  application  where 
multi-channel  operation,  versatility, 
and  clarity  of  reception  are  desired. 

The  ptm  system  is  also  applicable 
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For  Quick 
Visual  Indication 


UF^Ci  For  general  indication,  such 
*  as  showing  existence  of  po¬ 
tential  across  various  parts  of  electri¬ 
cal  circuits. 


investigate  the  Unique  Characteristics 
of  G-E  Neon  Glow  Lamps 


The  unique  charaaeristics  of  Gen¬ 
eral  Electric  Neon  Glow  Lamps 
recommend  them  for  a  variety  of  uses 
in  radios  and  electronic  devices  ...  as 
indicators,  voltage  regulators,  pilot 
lights  and  test  lamps. 


The  uses  described  at  right  are  typical. 
If  you  think  G-E  Neon  Glow  Lamps 
can  be  useful  to  you,  write  or  phone  the 
address  below.  Experienced  General 
Electric  Lamp  Engineers  will  be  glad 
to  discuss  your  problems  with  you. 


CONSIDER  THESE  ADVANTAGES 

1.  DUtinctiv*  orang«-red  glow  —  no  colorod  covor  glou  noodod. 

2.  Depondablo  porformonco  and  long  Ilfo  —  rotod  at  3,000  hours. 

3.  Vory  low  curront  consumption  —  loss  than  ii  mllllamporo  for  smallost  lamp. 

4.  Varloty  of  sizos  and  wattagos. 

5.  High  rosistanco  to  vibration,  shock. 

6.  Normally  usablo  on  a>c  or  d-c. 

7.  Scrow  baso  lamps  for  10S-125  v.  circuits;  similar  lamps  avallablo  with 
bayonot  basos,  but  oxtornal  rosistanco  roquirod. 

8.  Froduco  practically  no  hoot. 

9.  Noorfy  flat  volt>amporo  charactoristics. 

10.  InsonsHivo  to  voHago  variations  abovo  critical  valuo. 


yp  1*1  Indicator  and  pilot  light 
ml  I  f  lamp  that  flashes  to  show 
condition  of  B-battery  in  portable 
radios.  Frequency  of  flashes  decreases 
at  battery  runs  down. 


NF*4R  Indicator 

lamps.  Special  volt-ampere 
characteristics  of  these  lamps  indi¬ 
cate  use  as  voltage  regulators.  Screw 
base  lamp  available  as  NE-45.’'' 

*NE-16  meets  JAN-IA  specificadons 
for  991.  Special  marking  JCG-991 
supplied  for  small  extra  charge. 


ORDER  NO. 

NE-2 

NE-51 

NE-17  ' 

NE-48 

NE-45 

NE-30 

NE-32 

NE-34 

NE-36 

NE-40 

NE-42 

Watts,  Nominal 

0 

y* 

'/4 

1 

1 

2 

2 

3 

3 

VoHs  (Circuit) 

105-125 

105-125 

0 

105-125 

105-125 

105-125 

105-125 

105-125 

105-125 

105-125 

105-125 

ttarting  )  AC 

65 

65 

0 

60 

60 

60 

60 

60 

Voltage  0  \  DC 

90 

90 

0 

85 

85 

85 

85 

85 

Base 

WUnbased 

(Wire 

Terminals) 

WS.  C. 

WD.  C. 

★D.C. 

WD.  C. 

Cand. 

Medium 

Medium 

★Sk.  D.  C. 

Medium 

WSk.  D.C. 

Bay.  Min. 

Bay.  Cand. 

Bay.  Cand. 

Bay.  Cand. 

Screw 

Screw 

Screw 

Bay.  Cand. 

Screw 

Bay.  Cand. 

Maximum  Over¬ 
all  Length 

0 

1'^' 

IMs' 

1'y4' 

1V4' 

I'A' 

1H' 

2'^' 

2* 

3Mt' 

SVs' 

— 

SVs' 

List  Price 
(Hue  tax) 

106 

$.10 

*  $.45 

135 

$.42 

$.40 

$.40 

$.45 

SJO 

M 

$45 

®  AppliM  to  lamp  when  now.  0  Moots  JAN-IA  spoeifications  for  991.  Spocial  marking  JCO-991  supplied  at  small  extra  charge. 

®  Glass  part;  wire  terminals  extend  additional  'Ms*.  0  Designed  for  67-87  Volts  OX.  (OX.  operating  voltage  at  1.5  miiliamperes.  53-85  volts). 

®  Designed  for  DC  flashing  ooeration  in  RC  circuit.  ★  Ail  Bayonet  Base  Lamps  Need  External  Resistance.  _ 


i 

I 


For  jurther  information,  write  address  below  for  Bulletin  7100 

NELA  SPECIALTY  DIVISION,  LAMP  DEPARTMENT 

GENERAL  %  ELECTRIC 

1  Newark  Street,  Hoboken,  N.  J, 
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D.  E.  MAKEPEACE  CO. 

MAIN  OFFICE  AND  PLANT  ATTLEBORO,  MASSACHUSETTS 

New  York  Office,  30  Church  St.  Chicago  Office,  55  East  Washington  St. 


Silver  soldering,  because  of  its  speed,  economy,  and  durability  has 
replaced  for  many  purposes  former  methods  of  soft  soldering,  high 
temperature  brazing,  welding,  riveting  or  bolting.  Cast  and  forged 
constructions,  in  many  instances,  have  been  replaced  by  the  faster  and 
less  expensive  method  of  fabricating  two  or  more  easily  joined  parts, 
soldering  them  together,  then  finishing  to  dimension. 

Modern  alloys  and  light  gauge  metals,  likely  to  be  damaged  by  high 
temperature  brazing  or  welding,  have  been  particularly  aided  by  the 
use  of  low  temperature,  fast  spreading  silver  solder.  Likewise,  the  use 
of  preformed  rings  or  washers  has  materially  speeded  up  straight  line 
production. 

In  cooperation  with  industrial  engineers,  the  D.  E.  Makepeace  Com¬ 
pany  has  developed  a  wide  variety  of  precious  metal  solder  alloys  to 
meet  practically  every  industrial  requirement.  These  solders  flow  easily, 
penetrate  deeply,  and  diffuse  evenly.  The  joints  so  affected  are  stronger, 
in  most  instances,  than  the  parts  joined  and  the  junction  is  durable,  duc¬ 
tile,  leak  proof,  corrosion  resistant  and  high  in  electrical  and  thermal 
conductivity. 

To  help  you  with  any  problems  which  you  may  have,  we  maintain 
a  fully  equipped  research  and  testing  laboratory  as  well  as  a  staff  of 
thoroughly  experienced  metallurgists,  chemists  and  consultants  who  will 
be  pleased  to  assist  you  with  any  problem  you  may  have  to  the  full  extent 
of  their  facilities  and  ability.  Your  inquiries  are 
cordially  invited. 


PRODUCTS 


with 


SHEETS  •  WIRE  *  TUBING  *  SOLDERS 
FABRICATED  PARTS  AND  ASSEMBLIES 


to  the  transmission  of  color  televi¬ 
sion  with  sound  on  the  same  chan¬ 
nel.  If  used  for  radio  broadcasting, 
it  would  make  possible  the  simul¬ 
taneous  transmission  of  twelve  dif¬ 
ferent  programs  from  the  same  sta¬ 
tion. 

•  •  • 

Testing  Coils  for 
Shorted  Turns 

A  SIMPLE  and  useful  instrument 
for  the  rapid  testing  of  coils  it 
shown  in  the  accompanying  sche¬ 
matic.  Reactance  of  the  search 
coil  L  is' balanced  by  capacitance  C. 
Exact  balance  of  the  bridge  is  ob¬ 
tained  with  the  resistor  i2,;  resistor 
Ri  being  in  the  mid  position. 

The  instrument  is  thra  adjusted 
for  a-c  supply  by  varying  until 
a  standard  reading  is  obtained  on 


Circuit  of  limple  coil  tooting  unit  cap¬ 
able  of  detecting  a  single  shorted  turn 
of  40-gage  copper  wire.  The  coil  is 
placed  over  proiecting  core  of  in¬ 
ductor  L 

the  rectifier-type  milliammeter  MA. 
The  coil  to  be  tested  is  placed  over 
the  projecting  iron  core  of  the 
search  coil  and  if  short-circuited 
turns  are  present  the  normal  de¬ 
flection  of  the  meter  will  change. 

It  is  claimed  by  the  designers 
that  a  single  short-circuited  turn 
of  40-gage  copper  wire  can  be  de¬ 
tected.  This  is  an  extreme  case 
since  in  most  bad  windings  two  or 
more  layers  are  shorted,  hence 
there  is  usually  considerable  de¬ 
flection.  The  tester  is  produced  by 
Banner  Electric  Co.,  Hoddesdon, 
Hertfordshire,  England. 

•  •  • 

Electronic  Antenna- 
Analyzer 

Mathematical  computations  in¬ 
volved  in  the  location  and  arrange- 
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REL  is  the  pioneer  buiider  of  the  phase-shift  modulators  and  trans¬ 
mitters  for  the  Armstrong  wide  band  FM  system  of  radio  signaling. 
The  modulators  include  the  original  design  and  the  greatly  improved 
two  channel  design  described  by  Major  Armstrong  before  the  Insti¬ 
tute  of  Rodio  Engineers  on  Nov.  5,  1941.  Modulators  built  by  this 
company  have  been  in  constant  reliable  operation  throughout  the 
country  since  1938.  And  on  Mt.  Washington,  inaccessible  for  months 
each  year,  the  two  channel  modulator  has  performed  without  a  flaw. 

The  basic  electrical  characteristics  of  the  two  channel  modulator 
now  in  the  field  leave  little  opportunity  for  improvement  but  we 
have  learned  how  to  add  to  the  modulators  reliability  through  im¬ 
provements  in  its  mechanical  and  component  design.  REL  takes  pride 
in  announcing  that  the  improvements  are  substantial  and  that  they 
are  incorporated  in  REL  FM  broadcasting  transmitters  shortly  to  be 
made  available  to  the  industry. 


^ — 


Sales  Representatives 


MICHIGAN 
M.  N.  DulTy  &  Co.,  Inc. 
2040  Grand  Kiver  Ave.  W. 
Detroit,  Mich. 


MIDWEST 

REL  Equliimcnt  Sales,  Inc. 
612  N.  Michigan  Blvd. 
Chicago,  HI. 


PACIFIC  COAST 
Norman  B.  Neely  Enterprlees 
7422  Melrose  Avenne 
Hollywood  46,  Cal. 


Pioneer  Manufacturers  of  FM  Transmitters  Employing  Armstrong  Phase-Shift  Modulation 

Radio  Enrineerlnx  Labs,  Inc. 


RADIO  ENGINEERING  LABS.,  INC. 

,  N  .  Y. 
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ment  of  directional-antenna  towers 
are  quickly  performed  by  the  An- 
tennalyzer,  a  new  piece  of  comput¬ 
ing  equipment  developed  at  RCA 
Laboratories  and  shown  in  opera¬ 
tion  in  Fig.  1. 

Using  52  electron  tubes,  the  gear 


The  design  of  Kinney  High  Vacuum  Pumps  has  been  proved  by  years  of 
actual  performances;  today  in  over  10,000  installations,  Kinney  Pumps  are 
producing  low  absolute  pressures  rapidly  and  dependably. 

The  rotating  plungers  of  the  long-lived  Kinney  Pump  have  no  contact  with 
the  cylinder  walls,  all  clearances  being  perfectly  sealed  and  lubricated  with 
oil.  Kinney  Single  Stage  Pumps  maintain  low  absolute  pressures  to  10  microns; 
Compound  Pumps  to  0.5  micron  or  better.  Write  for  information. 

KINNEY  MANUFACTURING  CO. 

3565  WASHINGTON  ST.,  BOSTON  30.  MASS. 

MEW  YORK  •  CHICAGO  •  PHILADELPHIA  •  LOS  ANGELES  •  SAN  FRANCISCO 

We  al«o  manufacture  Vacuum  Tight  Valves,  Liquid  Pumps,  Clutches  and  Bituminous  Distributers. 


Fig.  1 — An  RCA  technician  manipulatea 
the  controls  oi  the  Antennalyzer  which 
solves  the  mathematics  of  directional 
antenna-array  design 

is  adjusted  until  the  pattern  on  a 
c-r  screen  reproduces  the  desired 
field  of  the  projected  transmitter. 
Corresponding  dial  readings  pro¬ 
vide  data  on  the  location  of  towers 
and  give  all  the  electrical  parame¬ 
ters  connected  with  the  overall  de¬ 
sign  of  the  array. 

A  rear  view  of  the  equipment  is 
shown  in  Fig.  2.  Mathematically, 
its  operation  in  the  case  of  a  five 
tower  array  depends  on  solution  of 
the  equation 


Ir 

V  ♦  cos  (Og  ♦  -J-  CO*  f^-Ug]) 

'  to*  t -J_  cos  [^-8j) 

iird  . 

♦  Mj  COS(-Xt.  — jf-t  COS  [0-eJ)l 

(atrd,.  ■*  J 

r..  T 

♦  COS 

Itrd 

♦  (“d^  p-eo]) 

Mg  »•"  (“e  ♦  -J-5  COS  [^-eE])j* 


where  F  is  field  strength  in  direc¬ 
tion  of  angle  </>,  M  is  current  ratio 
in  each  tower  relative  to  tower  A, 
a  is  phase  angle  of  each  tower  cur¬ 
rent,  d  is  spacing  from  a  reference 
point  of  each  tower,  X  is  frequency 
of  transmission,  <f>  is  angle  whose 
function  is  used  to  plot  field 
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it’s  a  good  way  to  save 
time,  trouble  and  money 

•  Often,  when  we  know  all  the  influencing  factors — when 
we  know  how  and  why  and  where  you  are  going  to  use 
springs — we  can  make  helpful  suggestions.  These  sugjgfes- 
tions  may  improve  your  product,  shorten  assembly  time, 
increase  spring  efficiency  and  perhaps  cut  spring  ixDsts. 

We  don't  say  we  can  work  miracles.  But . . .  tM  efficient 
use  and  application  of  spring  power  is  our  business  just 
as  well  as  is  their  manufacture.  In  planning^j^ur  future 
products,  ask  us  about  the  springs  befopdyoM  start  manu¬ 
facturing — in  confidence,  of  course.  Ifcosts  you  nothing  .  . 
and  may  pay  you  well. 

ACCURATE  SPRING  MANUFACTURING  CO.  ^ 

3830  West  Lake  Street  Chicago  24,  Illinois 


r«Send  your  copy  of 
the  new  Accurate  Spring 
Handbook.  It's  full  ofj 
data  and  formulae  which 
you  will  find  useful.  Noi 
obligation.  \  / 


►  SPRINGS 
WIRE  FORMS 
STAMPINGS 
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strength  of  system,  6  is  azimuth 
angle  of  each  tower  with  respect  to 
a  reference  line. 

Field  tests  and  calculations  which 


formerly  required  weeks  can  now 
be  executed  in  a  matter  of  minutes. 
The  Antennalyzer  adds  and  sub- 


CANJMPROVE,  SIMPLIFY 


sicTHERMONICS  is  the  science  of  mutable  temperature  control  developed 
by  Fenwal,  Incorporated,  by  the  direct  process  of  determining  the  needs 
of  industry  and  science  for  unerringly  accurate  thermal  control  of  wide 
mutations.  Many  thousands  of  applications  and  tests  have  proven  the 
efficacy  of  the  Fenuml  Thermoswitch,  prime  factor  of  this  refined  and  exact 
science  of  Thermonics,  which  takes  its  place  of  due  importance  in  the 
field  of  temperature  control  and  thermal  regulation. 

Thermonics  as  a  science  in  itself  earns  and  deserves  the  attention  of: 

•  all  processes  and  production  requiring  regulation  of  ex* 
treme  or  moderate  temperatures; 

•  makers  of  equipment  requiring  light  weight,  compact, 
efficient  thermal  regulation; 

•  makers  and  users  of  machinery,  equipment,  vehicles, 
wherein  a  safety  factor  of  controlling  or  indicating  exces¬ 
sive  or  dangerous  mutations  in  temperature  is  essential. 

THERMOSWITCH  is  the  prime  factor  in  Thermonics.  So  many  are  the  func¬ 
tions  of  Thermoswitch,  and  so  comprehensive  is  the  field  of  Thermonics, 
that  practically  all  processes  of  manufacture  requiring  accurate  thermal 
regulation  are  served  by  Thermoswitch.  Few,  if  any  products  whose 
efficiency  depends  upon  temperature  control,  exist  today  or  are  planned, 
that  can  omit  the  consideration  of  Thermonics  in  basic  engineering  and 
the  use  of  Thermoswitch  for  functional  competency  and  economy  of 
operation.  Thermoswitch  in  its  many  types  and  adaptations,  offers  a 
lightweight,  compact  vibration  -  proof,  highly  sensitive  yet  rugged 
regulatory  and  detec- 
tory  unit  of  almost 
unlimited  utility. 


Fig.  2 — ^Reor  view  of  onolyier.  Entlr* 
gear  includes  52  electron  tubes,  reduces 
work  of  weeks  to  a  few  minutes 


tracts  angles,  looks  up  trigonomet¬ 
ric  functions,  adds  numbers, 
squares  them,  and  ends  by  taking 
the  square  root.  Radiation  patterns 
can  be  converted  from  rectangular 
to  polar  coordinates  at  the  flick  of 
a  switch. 


German  Magnetic-Tape 
Recorder 

Using  tissue-thin  plastic-base  tape 
impregnated  with  iron  oxide,  a  re¬ 
cording  and  playback  unit  devel¬ 
oped  in  Germany  has  a  flat  fre¬ 
quency  response  from  60  to  8000  cps 
with  only  a  slight  falling-ofl?  up 
to  12,000.  Manufactured  by  the 
E.  E.  G.  Magnetophon  Go.,  the 
device  was  reported  by  Broadcast' 
ing.. 

Recording  tape  costs  three  dol¬ 
lars  a  roll  and  runs  for  about 
twenty  minutes.  The  material  is 


FenwaVs  data  folder  on  Thermonics 
will  prove  of  value  to  engineers^ 
Your  copy  is  ready  for  you. 


THERMOSWITCHES 

FOR  COMPLETE  TEMPERATURE  CONTROL 


43  Pleasant  Street,  Ashland,  Massachusetts 


ELECTRONICS 


•  SPEER  GRAPHITE... 70  WATTS 

•  MATERIAL  "A". . .  16  WATTS 

•  MATERIAL  ''B".  ..14  WATTS 
(based  on  comparison  at  510^0 


Flow  much  power  will  a  transmitting  or  rectify* 
ing  tube  safely  handle?  That  largely  depends  on 
the  ability  of  the  anodes  to  dissipate  the  heat  of 
operation.  And  in  turn  depends  on  the  anode 
material. 

Tubes  with  SPEER  Graphite  Anodes,  tested  at 
the  temperature  at  which  all  anodes  begin  to  show 
red  color,  dissipated  70  watts— a  dissipating  value 
4  times  higher  than  the  average  of  two  other  widely 
used  anode  materials  tested  in  identical  tubes. 
SPEER  Graphite  Anodes  rated  SVi  times  better 
than  the  second  best  material.  This  greater  heat 
dissipating  value  of  SPEER  Graphite  Anodes 
greatly  lessens  the  possibility  of  tube  damage  due 
to  warping  and  fusing. 

Graphite’s  native  properties,  and  the  manufac¬ 
turing  techniques  that  give  SPEER  Graphite 
Anodes  their  high  radiating  emissivity  and  high 
thermal  conductivity,  also  effect  the  other  advan¬ 
tages  listed  at  right.  Whether  you  make  or  use 
tubes,  if  they  have  SPEER  Graphite  Anodes— you 
can  count  on  consistently  uniform  performance 
throughout  lifeoiyour  tubes.Write  for  details  now. 


■  CHICAGO  •  CLEVELAND  •  DETROIT 
MILWAUKEE  •  NEW  YORK  •  PITTSBURGH 


DO  YOU  KNOW  SPEER  GRAPHITE  ANODES? 

•  Increase  allowable  plate  power  dissipation, 
e  Lower  temperatures  of  associated  tube  parts, 
e  Withstand  severe  overloads. 

e  Defy  warping. 

e  Prevent  hot  spots  of  fused  holes, 
e  Minimize  bulb  darkening  and 
insulator  leakage, 
e  Improve  degassing  qualities, 
e  Decrease  gas  troubles, 
e  Enhance  tube  appearance. 

•  Provide  precise  anode  dimensions. 

e  Produce  uniform  tube  characteristics, 
e  Retain  original  dimensions  in  service, 
e  Maintain  normal  tube  characteristics, 
e  Allow  wide  latitude  of  anode  design. 


SPEER 


CARBON  COMPANY 
ST.  MARYS,  PA. 
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GERMAN  RECORDER 


manufactured  by  I.  G,  Farben. 
Three  heads  are  used  on  the  ma¬ 
chine,  one  for  erasing,  one  for  re¬ 
cording,  and  one  for  playback.  In 
the  rare  case  of  tape  breakage,  re¬ 
pairs  are  quickly  made  with  a  chem¬ 
ical  supplied  for  the  purpose. 

American  engineers  who  have 
checked  the  gear  indicate  that  it 
excels  conventional  recordings  in 
dynamic  range,  absence  of  noise, 
and  ease  of  editing  as  well  as  fre¬ 
quency  response.  Life  seems  unlim¬ 
ited,  some  of  the  recordings  having 
been  used  at  Radio  Luxembourg 
since  1941  with  no  sign  of  deteri¬ 
oration. 


TO  YOUR  INSTRUMENT 

PROBLEMS 


Crystal  Oven  Anticipates 
Temperature  Changes 

Capable  of  undergoing  the  rigor¬ 
ous  conditions  of  military  service 
from  the  points  of  view  of  temper¬ 
ature  range  and  rough  service,  a 
new  thermally  regulated  quartz 
crystal  oven  has  been  designed  for 
airborne  radio  equipment  by  engi¬ 
neers  of  Federal  Telephone  and 
Radio  Corp.  In  operation,  it  actu¬ 
ally  anticipates  changes  in  ambient 
temperature  before  they  reach  the 
crystal.  Basically,  it  consists  of  an 
inner  Bakelite  chamber  to  hold  the 
crystals,  an  insulating  air  chamber 
surrounding  the  Bakelite  one  and 
containing  heating  coils  and  a  lim¬ 
iting  thermostat,  and  an  outside 
Bakelite  cover.  The  unit  is  l^s  in. 
square  and  in.  high,  including 
the  standard  11-pin  base  upon  which 
it  is  mounted.  It  holds  one  to  three 
plated  type  of  crystals  or  one  or 
two  of  the  pressure-mounted  type, 
yet  it  occupies  about  one-fifth  the 
space  required  for  the  previously 
manufactured  ovens. 

The  working  parts  of  the  oven 
are  as  shown  in  the  cutaway  draw¬ 
ing.  The  inside  Bakelite  chamber 
A  holds  the  crystals  B,  and  is  sur¬ 
rounded  by  a  casing  C  of  conductive 
material.  An  air  space  D  surrounds 
this  chamber  and  acts  as  an  insu¬ 
lator  between  the  outside  atmos¬ 
phere  and  that  of  the  chamber  A, 
since  the  temperature  of  the  air  in 
D  is  raised  or  lowered  by  the  ther¬ 
mostatically  controlled  heater  E. 
The  thermostat  F  is  of  the  bimetal 
type  which  closes  on  lowered  tem¬ 
perature  and  is  usually  adjusted  to 


PAMSL IMSTRUMSMTS 


D.  C. 

MILLIAMPERES 


MR3$WS00DCMA 


Burlington  Panel  Instruments  are  designed  and  built  to  give 
dependable  service  with  guaranteed  accuracy.  They  are 
available  in  a  complete  line  of  AC  or  DC  Ammeters,  Volt¬ 
meters,  Milliammeters,  and  Microammeters.  The  wide  selection 
of  sizes  and  case  styles  offer  instruments  that  are  ideal  for 
your  particular  application. 

W rite  today  for  full  details  —  our  engineers  will  recom¬ 
mend  the  precision  Burlington  Instruments  required  to  solve 
your  instrument  problems. 


BURLINGTON  INSTRUMENT  CO 


PANEL  INSTRUMENTS  •  VOLTAGE  REG 
ULATORS  •  AUTOMATIC  SYNCHRO¬ 
NIZERS  •  FREQUENCY  REGULATORS 
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0  of  plotted  performance 


operating  accuracy  within 


Look  to  the  Fairchild  non-linear  Potentiometer  for  unexcelled 
accuracy.  War  born— to  meet  the  never-before-attained  accuracy 
required  of  T  attenuators  in  airborne,  electronic  lead  computing 
gunsights— it  proved  its  accuracy  in  battle. 

Industry  is  now  offered  the  full  advantages  of  this  war-time 
development.  It  eliminates  intricate,  space-consuming,  expensive 
mechanical  cams  and  linkages  and  electrical  units— used  with  or 
without  linear  potentiometers. 

Fairchild’s  non-linear  Potentiometer  offers  these  excellent  de¬ 
sign  possibilities:  Small  size— being  l5/g"  in  diameter,  §3"  thick. 


with  shaft  diameter  optional,  but  usually  l^". . .  high  'linearity' 
—ability  to  follow  a  plotted  curve  of  resistance  versus  rotation 
within  an  error  of  1%  or  less  at  any  point  on  the  curve  . . .  great 
flexibility  for  reproducing  almost  any  desired  curve. 

For  further  information  address:  New  York  Office:  475— 10th 
Avenue,  New  York  18;  Plant:  88-06  Van  Wyck  Boulevard, 
Jamaica  1,  N,  Y.  ^ 
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CRYSTAL  OVEN 


(continuad) 


in  COMMUNICATIONS-ELECTRONICS 


Scientific  progress  is  entering  upon  a  new  productive  era.  Now 
is  the  time  to  step  up  your  knowledge.  Be  ready  for  new  ideas 
.  .  .  profitable  opportunities.  Look  over  the  important  titles  listed 
below.  Then,  make  your  selection  and  order  from  the  coupon  today. 

PRINCIPLES  OF  RADIO— Fifth  Edition 

By  Keith  Henney 

1945  534  Pages  $3.50 

Designed  for  those  with  or  without  technical  training  in  radio  who  want  a 
working  knowledge  of  the  basic  principles  of  radio  communications.  Starts  with 
the  fundamental  principles  of  electricity,  and  gradually  develops  the  subject  of 
radio  practice.  Thoroughly  revised  to  include  recent  developments  and  future 
methods. 


FIELDS  AND  WAVES  IN  MODERN 
RADIO 

By  Simon  Ramo  and  John  R.  Whinnery 
1944  503  Pages  $5.00 

An  authoritative  coverage  of  this  field,  requiring 
oply  a  basic  knowledge  of  elementary  calculus 
and  physics,  which  gives  a  rigorous  account  of 
the  technique  of  apfdying  field  and  wave  theory 
to  the  solution  of  modern  radio  problems. 

HYPER  AND  ULTRA-HIGH  FREQUENCY 
ENGINEERING 

By  Robert  I.  Sarbacher  and  William  A.  Edson 
1943  644  Pages  $5.50 

A  practical  treatment  of  an  important  new 
branch  of  com  mun  feat  ions  engineering,  requiring 
no  special  advanced  knowledge.  '  Of  value  to  the 
beginner,  as  well  as  to  those  having  some 
familiarity  with  the  subject. 

FUNDAMENTALS  OF  ELECTRIC 
WAVES 

By  Hugh  H.  Skilling 

1942  186  Pages  $2.75 

Discusses  the  principles  of  wave  action  as  ap¬ 
plied  to  engineering  practice,  with  particular 
emphasis  on  the  basic  ideas  of  Maxwell’s  equa- 
tiops  and  repeated  use  in  simple  examples;  also 
on  physical  concepts  and  mathematical  rigor. 

APPLIED  ELECTRONICS 

By  the  Electrical  Engineering  Staff,  Massa¬ 

chusetts  Institute  of  Technology 

1943  772  Pages  $6.50 

Provides  a  thorough  understanding  of  the  char¬ 
acteristics,  ratings,  and  applicability  of  electronic 
devices.  Gives  a  working  knowledge  of  the 
physical  phenomena  involved  in  electronic  con¬ 
duction,  plus  its  applications  common  to  various 
branches  of  engineering. 

PRINCIPLES  OF  ELECTRONICS 

By  Royce  G.  Kloeffler 

1942  175  Pages  $2.50 

Tells  clearly  and  simply  the  story  of  electron 

theory  and  the  operation  of  the  electron  tube. 
Beginning  with  the  discovery  of  the  electron 
and  the  forces  of  attraction  and  repulsion  of 
charged  particles,  the  entire  action  taking  place 
in  electronic  devices  is  carefully  explained. 


HIGH  FREQUENCY  THERMIONIC 
TUBES 

By  A.  F.  Harvey 

1943  244  Pages  $3.00 

Gives  the  details  of  these  important  new  tubes 
and  describes  the  experimental  work  that  has 
been  done  with  them.  Presents  a  thoroughly 
comprehensive  account  of  the  properties  of 
thermionic  tubes  at  very  high  frequencies  and 
their  relation  to  those  of  the  associated  electric 
circuits. 

THE  TECHNIQUE  OF  RADIO  DESIGN 

By  E.  E.  Zepler 

1943  312  Pages  $3.50 

Thoroughly  practical,  this  treatment  of  radio 
design  deals  with  the  day-to-day  problems  of  the 
radio  engineer,  both  in  the  development  and  in 
the_testing  of  radio  receiving  apparatus  of  all 
types. 

ELECTRON  OPTICS  AND  THE  ELEC¬ 
TRON  MICROSCOPE 

By  V.  K.  Zworykin,  G.  A.  Morton,  E.  G.  Ram- 
berg,  J.  Hillier,  and  A.  W.  Vance 
1945  Approx,  pages  759  Probably  $10.00 
A  comprehensive  coverage  of  the  entire  field, 
presenting  a  thorough  discussion  of  various  types 
of  electron  microscopes,  and  offering  a  suryey 
of  theoretical  and  practical  electron  optics. 
Ready  in  December. 

TIME  BASES — (Scanning  Generator!) 

Rv  O.  S.  Puckle 

1943  204  Pages  $2.75 

Covers  the  subject  from  both  the  design  and  the 
development  points  of  view;  assembles  more 
time  bases  circuits  than  have  heretofore  been 
available  in  one  volume. 

HOW  TO  PASS  RADIO  LICENSE 
EXAMINATIONS— Second  Edition 

By  Charles  E.  Drew 

1944  320  Pages  $3.00 

This  revised  edition  of  a  well-known  book  offers 
recent  material  for  amateur  radio  operators, 
radiotelephone  and  telegraph  operators,  whether 
in  the  broadcasting,  marine,  aeronautical,  or  any 
other  field  of  transmission  or  reception. 


a  temperature  of  approximately 
75  C. 

An  important  feature  of  the  oven 
is  the  trigger  wire  G  placed  in  close 
proximity  to  the  thermostat  and 
connected  in  series  with  the  heater. 
This  wire  raises  the  temperature 
of  the  thermostat  as  the  heater  is 
turned  on,  causing  the  thermostat 
to  open  without  waiting  for  the  heat 
to  be  conducted  to  the  thermostat 
through  the  air  space  D.  Such  ac¬ 
tion  prevents  overshooting  and 
makes  for  uniform  temperature  in 
the  air  space  D. 

Anticipating  Action 

Operation  of  the  thermostat  is 
an  intermittent  opening  and  closing 
of  the  switch,  producing  heat  pulses 
in  the  main  heater  E.  The  pulses 
range  from  10  per  minute  at  minus 
40  C  to  1  per  minute  at  plus  70  C. 
By  this  type  of  pulsating  action,  air 


Cutaway  view  of  the  crystal  oven  for 
aircraft  radio  equipment  that  anticipates 
temperature  changes 


in  the  insulating  chamber  D  is  more 
rapidly  heated  whenever  the  ambi¬ 
ent  temperature  drops  and  con¬ 
versely  it  is  less  rapidly  heated 
when  the  ambient  rises,  thus  acting 
upon  the  insulating  air  in  such  a 
manner  that  temperature  changes 
are  anticipated  before  they  reach 
the  oven. 

The  oven  is  designed  to  operate 
over  an  ambient  temperature  range 
of  minus  40  C  to  plus  70  C  with  the 
frequency  drift  not  exceeding  plus 
or  minus  0.001  percent.  At  five 


APPROVAL  COUPON-™™*—— 

JOHN  WILEY  &  SONS.  Inc. 

440  Fourth  Ave.,  New  York  16,  N.  Y. 

Please  send  me  on  ten  days’  approval  the  books  I  have  checked  in  this  advertisement 
(or  I  am  attaching  to  this  coupon  a  separate  list  of  the  books  desired).  At  the  end  of 
that  time,  if  I  decide  to  keep  the  books,  I  will  remit  indicated  price  plus  postage; 
otherwise  I  will  return  the  books  postpaid. 

Name  . 

Address  . 

City  and  State . 

Employed  by.. . E-11-4S 
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When  the  Factory  says  "No" 

...W.  Soy" YES r 


One  of  the  biggest  questions  in  the  minds  of 
most  business  men  today  is  “when  can  we  have 
the  completed  new  products  ready  for  con¬ 
sumer  sale?” 

Every  meeting  of  the  new-product  planning 
board  is  sure  to  find  the  “factory”  being 
pressed  by  the  sales  department’s  “when?”. 

You  Can’t  Blame  the  Factory! 

It  would  take  more  than  a  Houdini  to  extri¬ 
cate  production  lines  from  the  hang-overs  of 
war-time  schedules  which  linger  with  us. 
Certain  departments  must  yet  be  kept  on  some 
military  production. 

So  when  the  factory  manager  says  “no”  to  your 
pressure  for  a  delivery  promise,  why  not  sug¬ 
gest  to  him  that  he  isolate  the  parts  or  assemb¬ 
lies  that  are  likely  to  cause  the  delays — and 
turn  a  good  sub-contractor  loose  on  them? 


Let  Lewyt  Do  It 

For  over  fifty  years  we’ve  been  pinch-hitting 
for  other  manufacturers  .  .  .  producing  parts 
or  assemblies  for  them  and  dove-tailing  our 
assembly  lines  into  their  production  schedules. 

We  have  developed  techniques  and  shortcuts 
that  enable  us  to  work  wonders  with  the  cal¬ 
endar.  Maybe  we  can  help  you  beat  the 
delivery  date — and  save  you  some  money  in 
the  process,  too! 

At  any  rate  it  won’t  hurt  to  find  out  why  some 
of  America’s  leading  industries  have  decided 
that  it  is  a  good  policy,  when  facing  a  bottle¬ 
neck  in  the  plant,  to  “Let  Lewyt  Do  It”. 


Write  on  your  business  stationery  for  48-page  book,  "Let 
Lewyt  Do  It" — the  story  of  the  Lewyt  organization  in  pic¬ 
tures.  Lewyt  Corporation, 62  Broadway, Brooklyn  11,N.Y, 


FOR  MORI  THAN  50  YEARS  A  CONTRAa  MANUFACTURER  .  .  .  EXPERTLY  STAFFED  TO  PRODUCE  COMPUTE  ELECTRONIC  AND 
MECHANICAL  ASSEMILIES,  COMPONENT  PARTS,  SUB-ASSEMRLIES  AND  METAL  PRODUCTS,  TO  THE  MOST  EXAaiNC  REQUIREMENTS 


BUY 


VICTORY 


BONDS 


NICS 


^tECTRONICS— -Noremier  1945 


413 


CRYSTAL  OVEN 


(continued) 


megacycles  this  would  mean  plus  or 
minus  50  cycles,  and  with  properly 
cut  crystals  the  oven  will  operate 
to  considerably  less  than  half  this 
tolerance.  The  actual  total  tempera¬ 
ture  deviation  of  the  oven  is  one 
degree,  and  the  temperature  swing 
at  any  one  ambient  does  not  exceed 
three  degrees. 

The  heater  was  designed  to  oper¬ 
ate  on  24  volts  a-c  or  d-c.  However, 
it  was  found  that  the  oven  is  effi¬ 
cient  at  lower  voltages  when  the 
temperature  range  is  limited  to  a 
point  where  the  heater  will  not 
operate  continuously.  Power  con¬ 
sumption  varies  from  one  watt  at 
6  volts  to  approximately  14  watts  at 
24  volts.  From  five  to  eight  minutes 
are  required  to  enable  a  cold  oven 
at  minus  40  C  to  warm  up  suffi¬ 
ciently  to  provide  stabilized  fre¬ 
quency. 


WILLOR 

STAMPINGS 


A  modern  plant, 
including  designing, 
Tool  and  Die  mak¬ 
ing  —  automatic 
stamping  —  machin¬ 
ing  —  welding  — 
assembling  —  spray¬ 
ing  —  large  or 
small  production 
runs  —  special 
custom  built  prod¬ 
ucts,  at  low  cost. 

A  Service  .  .  . 
Complete  from 
Design  to 
Finished  Product 


Piggieback  Transceiver 

Originally  developed  as  a  small 
receiver  -  transmitter  combination 
for  airborne  troops,  the  SCR  694, 
as  illustrated,  is  credited  with  be¬ 
ing  one  of  the  most  versatile  units 


is  your 

definite  assuran< 
of  SKiLL  and 
ACCURACY  for 
PERFORMANCE. 


If  your  product  is  in 
the  development 
stage  or  finished  blue¬ 
print,  write  WILLOR 
for  quotations. 

You  will  find  our 
plant  is  prepared  to 
produce  to  meet 
your  needs. 


Our  large  assortment  of  stock  dies  may  fit  your 
requirements  and  result  In  real  savings  for  you. 


Twenty  pounds  of  transmitter-receiver 
in  the  single  case  of  model  SCR  694.  At 
the  right  is  the  battery  pocket.  Jumper- 
connected.  With  cover  in  place,  the 
set  is  watertight  enough  to  float  with¬ 
out  damage 


WILLOR% 

\  7na/nu/act€4/ung 


ever  sponsored  by  the  Army  Signal 
Corps.  Infantry,  artillery,  amphib- 
idus,  and  Navy  forces  have  found 
useful  tasks  for  it  as  well. 

The  receiver  is  a  sensitive  6-tube 


794  B  EAST  140th  STREH,  NEW  YORK  54,  N.  Y. 
MELROSE  5-6085 

OVER  40  YEARS  OF  EXPERIENCE 
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(2n  Qlnasual  Seratce, 

PRECISI0nc^/:^-co;2^ 


TLAS  . . .  with  its  highly  technical 
Staff  of  400  engineers,  machine  and  product  designers  and 
toolmakers,  is  now  in  position  to  offer  the  services  of  its 
personnel  and  complete  machine  and  assembly  sections  to  a 
few  manufacturers  who  require  precision  sub -contracting  of 
radar  units,  instruments  or  other  types  of  difficult  assemblies. 

We  have  undertaken  and  successfully  produced  many  "secret” 
components  for  war  plants  and  with  that  experience  have 
something  to  offer  you  that  goes  far  beyond  the  abilities  of 
the  normally  "good”  plant. 

Here  is  what  we  can  do  for  you: 

I  Provide  complete  engineering  service  for  nev/  projects  .  . . 
finish  your  partially  completed  work. 

II  Design  and  build  all  tooling  for  production  (either  in  your 
plant  or  ours). 

III  Produce,  assemble  and  test  intricate,  precise  units  or  pro¬ 
ducts  on  sub 'contract. 

IV  Design  and  build  high  speed  automatic  special  machines 
for  any  type  of  production. 

On  request  we  will  send  you  the  Atlas  brochure  which  explains  in  detail 
all  of  our  services  and  pictures  the  modern  engineering,  machine  and 
assembly  sections  of  our  plant.  If  you  desire  quick  action,  telephone 
or  telegraph  for  a  consultation  with  one  of  our  key  men.  It  is  quite 
probable  that  we  can  lift  "a  load  off  your  shoulders  onto  ours”. 


AUAS  TOOL  A  DiSIONING  CO. 
ATLAS  MITAL  STAMPING  CO. 
€att«r  S  KtMsfiftfii  Avts.,  Fliilc.  24, 
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TRANSCEIVER 


(continued) 


unit  that  operates  a  loudspeaker. 
It  has  a  built-in  calibration  oscil¬ 
lator  which  supplies  a  standard  for 
tuning,  and  a  netting  control  which 
facilitates  adjusting  both  the  trans¬ 
mitter  and  receiver  to  exactly  the 
same  frequency.  A  sensitivity  con¬ 
trol  allows  operation  of  the  receiver 
near  another  transmitter  without 
blocking.  Both  the  receiver  and 
transmitter  operate  on  a-m  signals 
and  cover  a  frequency  range  of  3.8 
to  6.5  me. 

The  radio  units,  without  the 
panel  cover,  are  moistureproof  and 
fungusproof,  being,  therefore,  ex¬ 
tremely  efficient  and  stable  for  use 
in  tropical  climates. 

For  vehicular  operation  the  radio 
is  powered  by  a  vibrator  supply 
which  functions  from  a  6-,  12-,  or 
24-volt  source.  This  feature  affords 
flexibility,  which  allows  the  radio 
to  be  installed  in  motor  vehicles, 
tanks,  and  planes.  For  field  use 
the  radio  is  powered  by  a  new  type 
of  hand  generator  with  chain  drive. 

The  transmitter  provides  phone, 
cw  or  mew  operation.  It  has  a 
power  output  of  25  watts,  an  ap¬ 
proximate  range  of  65  miles  with  a 
whip  antenna  in  a  vehicle,  and  a 
range  of  several  hundred  miles 
when  a  long  wire  antenna  is  used. 


^  ^Hdei^tn4f 


QUAKER  CITY  SEAR  WORKS 


rhiladtiphik,  Penna, 


Yours  for  the  asking 


Audio  Design  for 
Battery-Powered  Receivers 

To  DESIGN  RECEIVERS  Capable  of  high 
efficiency  over  a  long  operating 
range  of  battery  voltage,  Sylvania 
Electric  Products  suggests  the  use 
of  tubes  optimized  for  low  voltage 
conditions.  Such  types  include  the 
1LB4,  1LD5,  1LC6,  and  1LC5.  Port¬ 
able  receivers  present  the  alterna¬ 
tives,  for  battery  economy,  of  using 
a  maximum  supply  of  45  v  or  using 
a  90  or  67i-v  battery  allowed  to 
fall  below  the  usual  end-of-life  volt¬ 
age. 

Considering  the  design  of  an 
audio  section  using  a  1LD5  resist¬ 
ance-coupled  to  drive  a  1LB4,  since 
the  optimum  values  of  load  and  bias 
resistors  differ  for  the  three  oper¬ 
ating  conditions,  and  since  it  is  not 
practical  to  change  these  values  in 
service,  compromise  values  must  be 
selected  to  give  satisfactory  opera¬ 
tion  over  the  desired  voltage  range. 
Figure  1  shows  the  effect  on  power 


A  new  informative  booklet  on 


It  has  illustrated  sections 


practically  every  known  form  of  gearing, 


together  with 


many 


tables  and  formulas.  Write  for 


on  your  company  stationery.  \ 


1910  N.  Front  Street,  Philadelphia  22,  Pa. 
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SILICA  GEL 

PROTECTS  TELETYPE*  EQUIPMENT 
FROM  MOISTURE  DAMAGE  •  •  • 


Yes  .  . .  this  Teletype  printer  arrived  ''per¬ 
fectly  dry"  .  . .  thanks  to  Jay  Cee  Silica  Gel 
— ^which  is  protecting  innumerable  over-seas 
shipments  of  delicate  machines,  instruments 
and  weapons  from  moisture  damage. 

A  few  small  cotton  bags  containing  this 
ideal  drying  agent  are  enclosed  in  the  box  or 
carton  with  the  equipment.  The  phenomenal 
power  of  Jay  Cee  Silica  Gel  to  absorb  the 
atmospheric  moisture  within  the  container 
prevents  rust  or  corrosion  in  transit.  Jay  Cee 
Silica  Gel  is  also  used  in  packages  of  foods, 
fabrics,  chemicals,  and  other  products.  More¬ 
over,  it  has  wide  application  in  the  air  con¬ 
ditioning,  refrigeration,  and  chemical  indus¬ 
tries.  Jay  Cee  Silica  Gel  is  clear  white; 


passes  a  rigid  section  test,  meets  exacting 
Government  specifications;  is  strictly  a 
quality  product. 

JOBBERS  WANTED— A  few  excellent  Jay 
Cee  Silica  Gel  sales  territories  are  still  open 
to  jobbers.  Write  for  details. 

if  R*gist«r«d  trad«-mark 


JOLIET  eiEMIOJILO,  LTI. 

I  N  D  US  T  R  Y*  .  AVENUE 
JOLIET,  ILLINOIS 
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AUDIO  DESIGN 


(continued) 


output  of  changes  in  load  and  bias 
resistances.  The  data  shown  are 
with  the  maximum  signal  which 
gives  10  percent  total  distortion. 

Values  selected  for  best  average 
performance,  considering  the  plate 
current  drain,  are  1500  ohms  for 


SELF-BIAS  RESISTANCE  IN  OHMS 


Fig*  t — Plot  of  effect  on  power  output 
of  changes  in  load  and  bios  resistancs 
for  type  1LB4  tube 


biasing,  and  12,000  to  16,000  ohms 
load.  As  shown  by  the  curves,  the 
value  of  load  resistance  becomes  less 
important  at  the  lower  voltage  but 
the  lower  values  of  bias  resistance 
cause  a  disproportionate  increase  in 
current  drain  for  a  small  additional 
power  output.  Values  of  output 
power  shown  include  that  lost  in  the 
output  transformer,  as  the  test  cir¬ 
cuit  used  a  choke  having  100  ohms 
resistance  which  approached  ideal 
conditions. 

Filament  voltage  was  maintained 


MlM  ¥ 


I- 


mm 


Thp  many  specialized  Permoflux  designs  and  engineer- 
ing  developments  that  have  so  notably  demonstrated 
their  superiority  in  wartime  applications  are  avail¬ 
able  to  improve  the  performance  of  your  peacetime 
products.  Why  not  consult  specifically  with  our 
representative  on  your  own  problem? 

PERli#FUlX 

PERMOFLUX  CORPORATION 

4900  WEST  GRAND  AVE.,  CHICAGO  39,  ILL. 


PIONEER  MANUFACTURERS  OF  PERMANENT  MAGNET  DYNAMIC  TRANSDUCERS 


Fig.  2 — Circuit  used  with  formulas  in 
text  to  calculate  by-pass  capacitor 
values  by  rapid  method 


at  1.4  volts  so  another  variable 
would  not  be  introduced. 

-  Audio  Bypass  Values 

The  circuit  in  Fig.  2  relates  to 
a  short-cut  method  of  calculating 
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where  industries  grow  great 


For  over  1 50  years,  Southern  New  England’s  mers  alone  for  Southern  New  England’s  goods  who 

first  manufactures— firesirmsy  clocks,  copper  and  live  within  500  miles,  to  say  nothing  of  the  vast 

brass— have  been  growing  more  and  more  famous.  foreign  trade  that  will  be  served  through  Southern 

u-i-fii  ju  New  England’s  own  seaports  during  the  peacetime 

Products  or  other  industries  ^^hich  lollowed  hsive  crii  £ihe3-d 

won  wide  acceptance,  too . . .  such  as  Rhode  Island’s  *  ^  _ 

paint,  rubber  goods,  wire,  cable,  tools,  textiles,  glass-  We  believe  there  is  a  place  for  your  new  or  expand- 

ware,  piping,  packaged  foods,  silverware,  machines.  ing  business  in  Southern  New  England. 

That’s  because  Southern  New  England  has  lived  A  place  for  your  family,  tw  .  .  .  became  Southern 

from  the  start  in  an  atmosphere  of  inventiveness.  New  England  is  a  region  just  as  inviting  for  good 

progress  and  opportunity,  and  manufacturers— quick  living  as  it  is  for  manufacturing, 

to  sense  its  value— have  come  by  the  hundreds  to  A  full-color  booklet  is  yours  for  the  asking:  South- 

loin  those  already  established.  ern  New  England  For  Tomorrow’s  Industry”.  Get 

The  result  is  that  Southern  New  England  today  is  your  copy  by  writing  to  P.  E.  Benjamin,  Manager 
the  greatest  industrial  area  per  square  mile  in  the  Industrial  Development,  The  New  Haven  Rail- 

road,  80  Federal  Street,  Boston  10,  Massachmetts. 

The  skill  of  her  people— "know-how”,  if  you  please 
—goes  back  for  generations. 

And,  what  is  equally  important,  so  does  the  under¬ 
standing,  sympathetic  attitude  of  the  whole  com¬ 
munity,  for  it  realizes  that  it  owes  its  growth  to 
indmtry. 

Furthermore,  Southern  New  England  has  always 
been  closest  to  the  richest  markets  of  America  and 
Europe.  Today  there  are  58,000,000  domestic  emto- 


This  is  one  of  a  series  of  advertisements  presenting 
the  industrial  advantages  of  Southern  New  England. 


NewSBaven 


Serving  SOUTHERN  NEW  ENGLAND  with  a  network  of 
rail  and  highway  transportation  that  puts  every  manu¬ 
facturer  "on  the  main  line.” 
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TYPE  4  (or  5)  RJLB2 


AUDIO  DESIGN  (continuad) 

the  values  of  bypass  capacitors 
and  Cc.  Depending  mainly  upon  the 
frequency  characteristics  required 
and  where  the  low-frequency  limit 
is  /„  Cc.  =  (1.6  X  10,)/(fi««)  /xf 
and  Cc  =  (1.6  X  W)/{URc,)  /xf. 
This  method  is  quite  rapid  and 
gives  conservative  values  with  a 
loss  from  incomplete  bypassing  less 
than  one  percent.  Capacitor  size 
can  be  halved  where  economy  is  es¬ 
sential  unless  stages  are  cascaded 
and  highest  quality  is  required. 

•  •  • 

Modulated-Air  Super 
Speaker 

Applying  the  principles  by  which 
the  human  larynx  uses  vibrating 
vocal  cords  to  modulate  air  flow 
from  the  lungs,  a  super-power  loud¬ 
speaker  substitutes  an  air  compres¬ 
sor  and  a  modulating  air  valve. 

As  shown  in  an  accompanying 
illustration  the  unit  was  given  tests 
which  showed  a  coverage  up  to 
four  miles  under  favorable  condi¬ 
tions.  Messages  spoken  in  a  whis- 


200  U  i 


■I  SIGMA  HAS  THE  BEST^I 
SENSITIVE  RELAY  FOR  YOU 


TYPE  4* 


TYPE  4A 


TYPES  5R  AND  4  (or  5)  RJLB2 
SR  i(  tho  Sorios  5  construction  in  an  anclosuro. 
(1/4"  »  114"  *  214")  with  a  5-pin  plug  in  basa. 
The  RJLB2  is  a  hermaticaliy  sealed  enclosure 
with  two  mounting  bolts  available  for  both  tho 
Sorias  4  and  5  relays. 


TYPE  5F 

This  is  the  Sorias  5  relay  with  open  frame  con¬ 
struction.  It  is  exceedingly  sensitive  (.0005  watts 
minimum),  very  rugged,  precise  in  operation 
even  tinder  extremes  of  temperature  and  vibra- 


TYPES  4A  AND  4R 


These  are  the  besic  Series  4  construction  with 


enclosures.  The  4A  is  214"  diameter  and  214" 
high,  the-4R  •/z"  x  I’/i"  x  2y8"*  BofI’  ® 
5-pin  plug  in  base.  The  4A  can  be  sealed  (4AH). 


This  is  the  Series  4  relay  with  open  frame  con¬ 
struction.' It  is  compact  x  l?4"  *  l^s"). 

fast  (2  -  -  3  milliseconds  with  sufFicient  power), 
sensitive  (.010  watts  minimum). 


PARTS  FABRICATED 
BY  ROGERS 


THEY'RE  ALL  USING  BM-9725 
-ANOTHER  ROGERS-BORD 


KAYPAR  fuel 
pump  protector 


DURO  motor 
slot  cell 


BAYRU  packing 
list  protector 


INDUSTRY  hands  this  ROGERS-BORD  to 
its  customers  in  ever-increasing  quantities. 
Made  exclusively  for  Bakelite  Corporation 
and  identified  as  BAKELITE  molding  plastic 
BM-9725.  it  is  a  high-strength  thermo-setting 
plastic  used  for  a  multitude  of  products  re¬ 
quiring  extra  ruggedness. 

While  ROGERS  does  no  plastic  molding, 
its  complete  Fabricating  Division  helps 
molders  by  producing  BM-972S  blanks  of 
correct  weight  and  thickness  and  proper 
shape  for  easier  molding.  ROGERS  has  thus 
simplified  production  of  many  kinds  of  high- 
strength  plastic  articles. 

And.  as  shown  in  the  panel  above,  other 
ROGERS-BORDS — plastic  and  non-plastic 
— can  be  formed,  drawn,  punched  and 
shaped  by  RCX^ERS  into  a  wide  range  of 
.components. 


To  learn  more,  check  and  mail: 

[~j  Send  me  the  ROGERS  EXHIBIT  BOX. 

—  containing  fabricated  parts  and  samples 
_  of  Rogers-Bord. 

I  I  Have  a  Rogers  representative  bring 

—  samples  and'^fabricated  parts. 

I  I  We  are  enclosing  blueprint  for  sug- 
* —  gestions  and  quotation. 


COMPANY. 


ADDRESS 


NAME 


ROGERS  CORPORATION 

Formerly 

The  Rogers  Paper  Manufacturing  Co. 

107  Mill  St.,  Manchester,  Conn. 
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•BAKELITE  BM-9725 

PRODUCTION  STEPS 

MMUFACTURIHfi 

FMMCATINS 
•Y  ROGERS 

MOUHNB 

■ 

PiMNlle  rtsls 

■aitf  eillalsti 
likir  skuts. 

SkMttklMksO 
te  ■•IRirt' 

raailfMNirts. 

Kiilt  kssRIS 
■iilRiR  Irsa 
MmSs. 

MODULATED  AIR 


(continued) 


8M^ 


P.A.iPEAKERS  - 

-"S-'.’.'Sl.  ItMHWtTTl 

PORTkBlES 


it  adding  lh«»«  NEW 

Fast  Moving 


PHONO*  AMPUFIER 
PA.  12 
and  12'^  rocords 


but  with  an  accompanying  rise  of 
harmonic  distortion.  At  100  ft  on 
the  axis  of  baffle,  the  speaker  shows 
intensities  of  120  db  for  voice  and 
130  db  for  signal. 

In  the  section  drawing  of  the 
design  developed  by  General  Elec¬ 
tric  engineers,  the  manner  in  which 
air  flow  is  modulated  can  be  seen. 
Air,  entering  through  the  bottom 
connection,  passes  through  a  filter. 
Its  further  progress  toward  the 
horn  depends  upon  the  device  illus¬ 
trated  at  A.  This  consists  of  a  slot- 


to  the  popular 


LRP.IS  front  grill 


Walnut  Vanaar 
RP-200  Mank 
RP-100  Cut-out 
RPA.300 


If  you  want  to  see  action, 

Uyour  JOBBER  to  .«ke 

your  orders  now  for  early 

deliveries. 

ukTHwnrt  romtiK 
and  cuts  f"®!'®*' 
AMPUHEK  t  ""EKOOS 
and  mony  oHw  «»*"•* 

rigulrtintiits. 


SPIAKIR  BAFPLIt 
5  bIzob  5*  to  IR" 
•ome  in  Walnut 


•  w.if.  -  r-"' 


Radio  Merchandise  Sales 

550  WESTCHESTER  AVE..  NEW  YORK  55,  N.  Y. 


Super-speaker  Is  tested  by  Inspector 
F.  E.  Bums  of  the  New  York  City  police 
department  and  H.  L.  Perdiue  of  GE. 
Intelligence  has  been  projected  as  far 
as  18  mi.  under  ideal  conditions 

ted  armature  and  a  facing  plate  B 
which  are  in  contact  along  face  G 
at  zero  pressure.  The  armature  is 
driven  by  the  fields  established 
around  the  coil  shown  immediately 
above  and  pivoted  on  the  torsion 
spring  marked  S.  A  pressure  equal¬ 
izing  arrangement  is  based  on  dia¬ 
phragm  D  and  the  connected  link¬ 
age  so  that  the  mean  value  of  the 
gaj)  at  G  is  established  by  the  pres¬ 
sure  of  the  air.  In  operation,  the 
gap  never  closes  completely  as  that 
would  result  in  an  unbearable  me¬ 
chanical  chatter.  Linear  response 
is  achieved  by  the  separate  modu¬ 
lation  of  air  streams  coming 
through  34  0.006-in.  slits  and  con¬ 
trol  is  exercised  with  extremely 
small  armature  movements — only 
j  0.0006  in.  at  25  psi. 
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"Tenskun-Line  Up-Make  It  Snappy!” 

#  We're  "domains"  attached  to  the  5th  Regiment  ot 
ALNICO  Magnetiers.  But  we're  not  of  much  use  until 
put  through  a  strenuous  drill  session  by  tough  old 
Sergeant  Flux.  He's  the  one  who  lines  us  up  and  makes 
us  permanently  good  soldiers,  ready  to  do  the  job  when¬ 
ever  called  upon. 

Yes,  ALNICO  K  is  a  metal  that  must  be  heat-treated  in 
a  magnetic  field  ...  a  strange  phenomenon  not  to  be 
found  in  other  magnet  metals.  Knowing  how  to  heat-treat 
and  how  to  further  prepare  not  only  ALNICO  V  but  the 
other  magnet  metals  is  one  reason  why  Cinaudagraph 
Engineers  have  been  called  upon  to  serve  many  com¬ 
panies  manufacturing  apparatus  requiring  a  magnetic 
field.  Further  details  of  some  of  our  observations  on  the 
important  subject  of  permanent  magnets  are  given  in  an 
interesting  pamphlet — PERMANENT  MAGNET  DE- 


Typlcal  of  the  many  varieties  of 
Permanent  magnets  designed  and 
made  by  Cinaudagraph. 


2  SELLECK  STREET  STAMFORD.  CONNECTICUT 


I 
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Master  control  desk  at  CBC  listening  post  near  Ottawa.  A  Marconi  diTersity  short¬ 
wave  receiver  in  the  background  covers  the  frequencies  from  5  to  25  Me.  Two 
operators  patrol  the  air  lanes  16  hours  a  day 

November  194S  —  ELECTRONICS 


Fig.  1 — ^Terms  and  symbols  used  in 
text.  Inter-electrode  capacitances  are 
understood  to  be  a  part  of  the  various 
impedances 


this  circuit  are  that  the  grid-cath¬ 
ode  bias  is  obtained  through  i?,*  to 
a  tap  on  Ru.,  this  tapped  portion 
being  small  enough  compared  to 
Rk,  to  be  neglected;  and  that  x  is 
the  ratio  of  the  effective  output 
load  to  the  normal  output  imped¬ 
ance,  l/Pm  (a  fact  to  be  deduced 
later).  This  circuit  indicates  that 
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THE  ELECTRON  ART 

Anedysis  of  Cathode  Follower .  434 

Sensitive  Gas  Relay  Tube .  450 

Synchronous  Time  Base .  458 

Cothode-Roy  Q  Meter .  462 

Analysis  of  Cathode  Follower* 


Equivalent  circuits  for  input  and 
output  impedance  and  equations  for 
the  gain  of  a  cathode  follower  are 
derived  by  C.  N.  Jeffery  in  the 
A.W.A.  Technical  Review,  March 
1945.  It  is  assumed  that  the  input 
signal  is  small  enough  to  ensure 
linear  operation  and  that  grid- 
cathode  conductance  due  to  transit¬ 
time  and  dielectric  loss  is  negligible. 

Input  Impedance 

Symbols  are  identified  in  Fig.  1 
and  Table  I.  From  conventional 
circuit  analysis  the  input  imped¬ 
ance  is  found  to  be 

Zin  =*  {fpZil{rp  Zi)\  -j-  Zgk  + 

2i/(rp-l-  Z\)]  (1) 

The  equivalent  circuit  for  input 
impedance  is  that  of  Fig.  2. 

At  low  frequencies  where  inter¬ 
electrode  and  distributed  reactances 
are  considerably  greater  than  re¬ 
sistances  in  parallel  with  them  the 
equivalent  circuit  is  that  of  Fig. 
3A.  The  conditions  represented  in 


Table  I — Cathode  Follower  Circuit  Symbol* 

Z,p  —  Grid-plat*  impadanc*  (auumed  to  b* 

—  1/  uC,p)  '' 

Z,k~  Grid-cathode  impadanc*.  a  capacitance 

—  J/uCgk  which  may  b*  shunted  by  resistance 

Zkp  —  Cathode-earth  impedance,  normally  resistor 

considerably  greater  than  1 /a>«.  shunted  as  dis¬ 
cussed 

Za  ~  Internal  impedance  of  generator  of  emf  ea  con¬ 
nected  to  terminals  1 .  2 

Zl  —  Impedance  of  load  connected  to  terminals  3.  4 

Zi  —  Zl,  Zkt  In  parallel 

Zz  —  Zo.  Zgp  in  parallel 

Zl  —  Zl,  Zkp,  rp  In  parallel 

Zin' —  Input  impedance  without  Zgp  in  parallel 

Z.n  —  Input  impedance  with  Zfp  in  paraliel 


input  resistance  is  increased,  par¬ 
ticularly  if  X  is  large.  In  practice 
the  load  is  generally  a  resistance  of 
the  order  l/Qm,  thus  the  input  re¬ 
sistance  is  2Rgk  +  1/Pm. 

At  high  frequencies  where  inter¬ 
electrode  reactances  are  much  less 
than  their  associated  resistances, 


if  the  load  is  capacitive  the  equiva¬ 
lent  circuit  is  that  of  Fig.  3B.  The 
negative  resistance  term  may  pro¬ 
duce  oscillation  if  the  generator 
and  input  impedances  combine  to 
form  a  resonant  circuit.  The  nega¬ 
tive  resistance  can  be  neutralized 
by  a  series  resistance  whose  value  is 

^  ^  (l/gm) 

1  +  (o^ygm^)  (C,  + 

C„k  +  C,C,k/C,^Y  (2) 

Because  there  will  be  some  damp¬ 
ing  by  the  tuned  circuit,  the  re¬ 
quired  grid  stopper  resistance  is 
less  than  this  value.  From  Eq.  2 
it  can  be  seen  that  R,  decreases 


Fig.  2 — Generalized  equivalent  input 
circuit  of  cathode  follower 

with  increasing  frequency  there¬ 
fore  parasitic  oscillations  at  high 
frequencies  require  only  a  small 
grid  stopper. 

Some  control  may  be  exercised 
over  Cs  which  should  be  kept  low. 
An  example  arose  in  practice;  Out- 


CANADIAN  MONITORS 


««« 


STEHCR 


QUICK-LOCK 


SIMPLIFIES  ACCESS  PANEL  ASSEMBLIES. 

A  90®  turn  locks  and  unlocks  it  in  a  jiffy. 
QUICK-LOCK  requires  no  special  tools. 
Flexible  mounting  and  tapered  stud 
makes  it  ideal  for  assembling  curved 
sheets  and  insures  tight  lit  when  locked. 
Stud  is  self-ejecting  when  unlocked. 
Minimum  deflection  is  assured— only  ini- 
'tial  loads  are  carried  by  helical  spring. 
Solid  supports  take  increased  loads. 
Let  QUICK-LOCK  solve  your  problems. 


SPRING-LOCK 


ONE-PIECE  BLIND  FASTENER.  Inexpensive 
one-piece  assembly  speeds-up  blind  in¬ 
stallation...  requires  no  nuts,  receptacles, 
lock  washers  or  threading,  spring-lock  Is 
self  adjusting  for  various  material  thick¬ 
nesses.  Locks  and  unlocks  with  a  quarter 
turn... can  be  permanently  installed  as 
blind  rivet... cannot  work  loose  from  vi¬ 
bration.  Locks  with  high  Initial  load 
without  deflection. 


LOCK  NUT 


WHITE  FOR  SAMPLES 


SIMMONS  FASTENERS 

SIMMONS  FASTENER  CORPORATION,  1750  No.  Broadway,  Albany  1,N.Y. 
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DOUBLE  DUTY-LOCK  NUT  and  STOP  NUT. 

An  all-purpose  safety  nut  that  reduces 
assembly  time.  One  end  of  safety  ring 
engages  nearest  serration  on  bolt  ^read. 
7  Serrations  provide  14  locking  positions 
per  revolution.  Serrations  can  be  cut  by 
simple  broaching  operation  in  a  fraction 
of  the  time  required  to  drill  cotter  pin 
hole.  Can  be  used  as  stop  nut  without 
serrated  thread  for  close  adjustment. 


CATHODE  FOLLOWER 


(continuad) 


OUR  metallurgical  and  chemical  experts,  working  in 
close  collaboration  with  Electronic  Engineers,  have 
proven  an  important  factor  in  the  solution  of  many  difRcult 
soldering  problems. 

The  achievements  of  the  Glaser  Staff  in  bringing  soldering 
media  under  advanced  scientific  control  constitute  a  noteworthy 
contribution  to  the  Electronic  Industry. 

Glaser  Solders  form  a  permanent  bond  be¬ 
cause,  first  and  foremost,  they  are  made  of 
Grade  A  virgin  metals.  Perfect  performance 
is  further  assured  by  the  correct  proportion¬ 
ing  of  the  flux  core  to  meet  specific  uses. 

Glaser  Plastic  Rosin  Core  Solders  are  widely 
used  in  the  manufacture  of  fine  electronic 
and  radio  equipment  for  the  Signal  Corps  and 
other  branches  of  the  military  service.  Glaser 
Plastic  Rosin  Flux  is  non-conducting,  non-cor¬ 
rosive  and  non-hygroscopic. 

Glaser  Solders  are  your  guarantee  of  con¬ 
tinuous  satisfactory  performance  under  the 
most  exacting  service  conditions.  And  re¬ 
member,  Glaser  Solders  go  further,  enabling 
you  to  cut  soldering  costs.  Furnished  in  every 
gauge  and  alloy. 

Glaser  Rosin  Coro  Solders 
exceed  government  speci¬ 
fications  in  purity,  and 
are  guaranteed  to  meet 
A.S.T.M.  Class  A  specifi¬ 
cations  for  solder. 

Consult  our  Engineering  Department  on  your  soldoring 
and  dux  problems,  without  obligation. 

GLASER  LEAD  CO..  INC. 

31  Wyckoff  Avenue.  Brooklyn  27,  N.  Y. 


OUR  23RD  YEAR  OP  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES 


OTHER 

GLASER 

PRODUCTS 

Silver  Broslag 
Solder  and  Flex 

Fluxes  for 
overy  purpose. 

Glaser  2-lii-1  Hot 
Tinning  Compound. 

Glaser  Cold 
Tinning  Compound. 

Glosor  Galvanising 
Compound  for 
resurtaeing  or 
touching  up 
damaged  galvanised 
surfaces 

Lead  Products  of 
every  description. 

Lead  Lining  of 
acid  or 
plating  tanks. 


put  of  a  cathode  follower  was  con¬ 
nected  to  a  long  cable.  On  discon¬ 
necting  the  cable  load  oscillation  in 
the  cathode  follower  commenced 
due  to  the  large  capacitance  of  the 
unterminated  cable. 

If  the  cathode-earth  impedance 
is  effectively  a  resistance  Ra  of  value 


Fig.  3 — Cathode  follower  input  circuits 
lor  (A)  low  frequency.  (B)  capacitive 
load,  (C)  reiintive  load,  and  (D)  in¬ 
ductive  load 

x/g„,  the  equivalent  circuit  is  that 
of  Fig.  3C,  which  is  also  the  equiva¬ 
lent  circuit  for  low  frequencies 
where  grid  bias  is  obtained  by  re¬ 
turning  the  grid  resistor  to  a  bias 
battery.  If  the  grid-earth  network 
is  reduced  to  a  parallel  R-C,  the 
resistance  Is 

R„  =  Us +  (1+  (3) 
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Ready  Now ...  the  New  1946 
EASTERN  AMPLIFIERS 


Quality  performance  is  the  keynote 
of  the  new  1946  21-Star-Feature 
series  of  Eastern  Amplifiers.  Each 
model  contains  the  many  built-in  features 
exclusively  listed  as  Eastern  developments 
and  innovations. 

The  21  Star  Features  include  the  new 
Eastern’s  ♦AMPLITUBE,  a  unique  circuit 
component,  insuring  constant  operation  un¬ 
der  all  conditions— Eastern’s  ^UNICABLE 
construction,  eliminating  the  troubles  asso¬ 
ciated  with  old-fashioned  "floating”  com¬ 


ponents— Eastern’s  ♦ROTO- VUE  scale  dials 
—Eastern’s  "Coded  Cable  Wiring  Harness” 
—and  many  other  Eastern  contributions  to 
"Soundest  Sound”  values.  And  back  of  this 
1946  picture  stands  Eastern’s  well-known 
policy  of  "Ethical  Engineering” 

For  complete  information  and  price  list 
—for  the  first  edition  of  our 
1946  Catalog— write  today] 

Eastern  Amplifier  Corpora¬ 
tion,  794  E.  140th  St.,  New 
York  54,  N.  Y.-Dept.  llF. 


O.S.  Reg’n  Applied  For 
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CATHODE  FOLLOWER 


(continued) 


)Q  le»l  varUldt**  A 
bridge  anran9«^  '*'**** 
switching  tn««n* 
quickly  checking  a 
number  ol  varWtrs 
In  rapid  teqw*"*®- 


Manufacturers  have  continually 
called  upon  the  modern  facilities 
of  Tech  Lab  Subcontracting  De¬ 
partment  to  assist  them  in  the 
production  of  unusual  and  vital 
electronic  equipment.  Our  Engi¬ 
neering  Department  is  ready  to 
assist  you  with  your  production 
problems. 


'"•»  for 
«Ofbon 


eutd  ^ct^!i£ 

ELECTRONIC  EQUIPMENT 


PRODUCED  BY 


TECH  LAB 

SUBCONTRACTING  DEPT. 


MANUFACTURERS  OF  PRECISION 
ELECTRICAL  RESISTANCE  INSTRUMENTS 


15  LINCOLN  STREET,  JERSEY  CITY  7,  N.  J. 


The  damping  effect  of  this  on  a 
tuned  circuit  is  less  in  the  case  of 
a  triode  than  for  a  pentode. 

If  the  cathode  follower  load  is 
inductive,  the  equivalent  circuit  is 
that  of  Fig.  3D. 

Output  Impedance 

From  analysis  of  the  equivalent 
circuit,  the  general  output  circuit 
of  a  cathode  follower  is  reduced  to 
that  of  Fig.  4.  At  low  frequencies 
where  in  normal  practice  > 
1/i/m,  /I  >  1  or  r,  >  l/p„,  and  pro¬ 
vided  Ra  >  Rgk  the  output  is  a  re¬ 
sistance  l/g„  and  the  circuit  re¬ 
duces  to  that  of  Fig.  5A. 

In  Fig.  5B  where  the  generator 
impedance  is  a  capacitance  Co  the 
input  capacitance  is  increased.  If 
the  generator  impedance  is  an  in¬ 
ductance  Lo  and  the  frequency  is 
such  that  the  equivalent  input  im¬ 
pedance  is  also  inductive  (L<«  is  Lo 
and  Cgp  in  parallel  as  in  Fig.  5C), 
the  shunting  term  can '  be  either 
zero,  negative,  or  positive  depend¬ 
ing  on  the  ratio  f/f,  where  f,  is  the 
resonant  frequency  of  the  series 
circuit  L«„,  C,*.  If  L,„  is  very  large, 
oscillations  can  occur  due  to  the 
negative  resistance  term. 

If  the  input  is  a  tuned  circuit  of 
dynamic  resistance  Ri  the  equiva¬ 
lent  circuit  is  that  of  Fig.  5D.  Tf 
Zu,  is  capacitive,  resonance  can  oc¬ 
cur  in  the  cathode  circuit,  but  can 
be  prevented  by  making  the  cath- 


Fig.  4 — Generalized  equivalent  output 
circuit  of  cathode  follower 


ode  impedance  more  resistive  or  in¬ 
ductive  or  by  damping  the  input 
circuit.  If  it  is  essential  that  the 
output  impedance  be  as  nearly  ae 
possible  a  resistance  then  A 
,at  the  highest  operating  frequency 
is  restricted  to  very  low  values. 

Gains 

Two  types  of  gain  will  be  con- 
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LOOK  li&e 

BUT 


the  difference  is  in 
rformance  —  exceptional 
FREED  performance. 

Built  into  every  transformer  are  the  spe¬ 
cialized  engineering  techniques  in  design  and 
production  that  mark  the  name  FREED. 
Soundly  constructed  to  withstand  long  and 
severe  usage,  FREED  transformers  are  com¬ 
pletely  dependable  for  every  application  in  all 
fields  of  communications  and  electronics. 

FREED  specialized  engineering,  which 
pioneered  shock  proof 
construction,  hermetic  sealing  and 
many  more  outstanding  improve- 
ments,  is  available- to  help  solve 
your  transformer  problems.  Why 
not  take  advantage  of  it.^ 


Wove  Filters 
Audio  Systems 
Carrier  System  Components 
Phase  Shift  Devices 
Special  Bridge  Circuits 
Supersonic  Frequency 
Components 
Supersonic  Frequency 
Systems 
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GENERAL  ^  ELECTRIC 


sidered;  the  stage  gain — defined  as 
the  ratio  of  output  voltage  to  grid- 
earth  voltage;  and  the  overall  gain 
— defined  as  the  ration  of  output  to 
generator  input  voltages. 

The  stage  gain  is 

I  V  1  I _ 1  +  llg,nZek _ 


Deltabeston  Radio  Hook-up 
Wires  are  manufactured  in 
three  different  types  for  both 
low-voltage  and  high-voltage 
application.  These  wires  are 
used  extensively  in  radio,  elec¬ 
tronic  and  communication 
equipment  in  aircraft  and 
ground  installations. 

All  Deltabeston  Radio  Hook¬ 
up  Wires  are  fortified  with  a 
thermo-plastic  insulation.They 
are  designed  to  resist  heat, 
cold  and  moisture,  withstand 
high  abrasion,  and  repel  the 
action  of  flame  and  corrosive 
vapors.  Deltabeston  is  light  in 
weight,  flexible  and  small  in 
diameter,  which  makes  it  ideal 
for  radio  wiring  installations. 
There  are  twenty-one  stand¬ 
ard  braid  patterns.  Other 
braids  can  be  furnished  to  meet 
customer’s  special  require¬ 
ments.  Sizes  range  h'om  22 
through  6  but  larger  sizes  can 
also  be  supplied. 

Let  us  send  you  samples  and 
additional  information.  Write 
to  Section  Y-1 153-1 19,  Appli¬ 
ance  and  Merchandise  Dept., 
General  Electric  Co.,  Bridge¬ 
port.,  Conn.  All  Deltabeston 
Wires  and  Cables  are  distrib¬ 
uted  nationally  by  Graybar 
Electric  Co.,  G-E  Supply  Corp., 
and  other  G-E  Merchandise 
Distributors. 


n  1  M  '  '  gmZr  ' 

Zqp  (fp  -j-  Zi)Za  I  .gv 

(^Z  a  Zgp)rpZigmZfii\ 

For  low  frequency  operation  Zi„ 
is  very  large  thus  the  stage  gain  is 


Here’s  how  Deltabeston  Radio  Hook¬ 
up  Wires  are  constructed  to  provide  the 
utmost  protection  for  the  completed 
electronic  equipment: 

1.  Tinned  copper  conductor — is  flexible, 
free  of  lumps,  kinks,  splits  and  abra¬ 
sions. 

2.  Thermo-plastic  insulation — provides 
great  resistance  to  flame,  moisture  and 
has  high  dielectric  strength. 

3*  Lacquered  cotton,  glass  or  rayon  braid — 
makes  a  smooth,  hard  finish  available 
in  colors  for  circuit  identification. 

4.  Tinned  copper  wire  shield — reduces 
radio  interference. 


Fig.  5 — Cathode  follower  output  cir¬ 
cuits  for  (A)  low  frequency.  (B)  capaci¬ 
tive  input,  (C)  inductive  input,  and  (D) 
resistive  input 


used.  Normally  Z,k  and  Zi  are  con¬ 
siderably  greater  than  l/g„  and  if 
/i  >  1,  the  stage  gain  tends  toward 
unity.  If  in  addition  Zi  =  1/flrm. 
the  stage  gain  is  i. 

At  high  frequencies  the  input  im¬ 
pedance  must  be  considered.  Nor¬ 
mally  the  cathode  follower  is  de- 


BUY  ALL  THE  BONDS  YOU  CAN— AND  KEEP  ALL  YOU  BUY 
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KLIXON  Snap-Acting  CONTROLS 


Type  C-7220  Precision  Snap 
Switch  12  amps.  30  Volts  D.  C.. 
125  Volts  A.  C. 


Type  C-28S1  Thermostat.  For 
snch  nse  as  Roughing  Controls  on 
Outer  Crystal  Ovens. 


Type  RT  Thermostat.  Adjustable 
Temperature  Control. 


Type  C-6363 
Switch  Circuit  Breaker 


Type  ER  Series.  Ambient  Compen¬ 
sated  Time  Delay  Relays. 


REQUIRE  NO  BABYING 

in  control  or  protection  applications 

No  sir!  You  don’t  have  to  baby  or  coddle  Klixon  snap-acting  con¬ 
trols  when  you  use  them  for  such  applications  as  motor  and 
transformer  overheat  protection,  electrical  circuit  overload  pro¬ 
tection,  thermal  time  delays  and  temperature  control  for  radio 
equipment.  These  compact,  sturdy,  light-weight  controls  **snap” 
the  circuit  wide  open  with  a  quick  break  or  snap  it  close  to  a  solid 
make  no  matter  how  often  they  operate.  The  actuating  element, 
a  foolproof,  time-tested  Spencer  Thermostatic  Disc,  eliminates 
toggles,  magnets  and  other  complicated  parts  that  tend  to  wear 
and  get  out  of  order  . . .  always  assures  dependable  performance 
regardless  of  position  of  mounting,  vibration,  motion  and  altitude. 
Klixon  controls  are  available  in  many  standard  types  to  meet 
most  control  and  protection  requirements.  Our  engineers  will  help 
you  with  your  problems.  Write  for  complete  information,  today. 

SPENCER  THERMOSTAT  COMPANY,  ATTLEBORO,  MASS. 


Type  B-3120  Thermostat  and 
Heater, Crystal  Dew  Point  Control. 


Type  C-4351  Thermostat.  Used 
for  Tube  Warming,  Tube  Cooling, 
High  Limit  Controls,  etc. 
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Here’s  a  soldering  iron  with  •  •  • 
^I^VY 


in<!uCe 

KWIKHEAT’S 


BUILT-IN 
THERMOSTAT 


*  HEATS  IN  ONLY  90  SECONDS 

*  MAINTAINS  PROPER  HEAT 

*  CAN'T  OVERHEAT 

*  LESS  RETINNING  NEEDED 

*  TIPS  LAST  LONGER 

*  COOL,  SAFE  HANDLE 

*  LIGHTWEIGHT 


The  Kwikheat  Soldering  Iron 
has  ample  reserve  power  for 
your  soldering  jobs — 225  watts 
held  in  check  by  a  thermostat 
built  right  into  the  iron* — main¬ 
taining  ideal  temperature  for  perfect 
soldering— preventing  overheating 
(which  causes  deterioration  in  other 
irons)— prolonging  life  of  tips  and  elimi¬ 
nating  the  need  for  constant  retinning.  Be¬ 
sides  these  big  advantages,  the  Kwikheat  Iron 
hot,  ready  to  use  only  90  seconds  after  plug¬ 
ging  in.  It  is  extremely  light  (14  ounces),  well- 
balanced,  and  has  a  safe,  cool  handle.  No  wonder 
Kwikheat  is  a  sensation  wherever  it  is  used.  Ask  your 
jobber.  With  choice  of  ^0,  1,  2,  or  3  tips.  $11.00 
6  INTERCHANGEABLE  TIP  STYLES 


CATHODE  FOLLOWER  (continued) 

signed  to  feed  a  resistive  load  of 
value  Zgk  and  Z„  are  usually 

capacitive,  and  if  ju.  »  1,  the  stage 
gain  becomes  |(1  +  /(2  + 

j<3iCgk/g„,)  ].  The  overall  gain  can 
similarly  be  reduced  to  a  simpler 
expression. 

Conclusions 

It  is  difficult  to  define  a  figure  of 
merit  for  comparing  valves  to  be 
used  in  cathode  follower  circuits. 
However  the  following  require¬ 
ments  are  required  at  the  higher 
frequencies:  low  output  impedance 
for  connection  to  concentric  cable 
or  low-impedance  network  (p* 
high). 

Output  impedance  independent 
of  generator  (input)  impedance 
(C,k  low). 

Freedom  from  oscillation  if  cath¬ 
ode  impedance  becomes  capacitive, 
as  from  removing  the  load  at  the 
end  of  a  transmission  line  connected 
to  the  cathode  follower  (flTm/Ct.C,. 
high). 

High  input  resistance  when  out¬ 
put  is  correctly  terminated  (Pm/C,** 
high). 

From  these  requirements  a  tenta¬ 
tive  figure  of  merit  of  Pm/CicC,/  is 
suggested.  Applying  this  figure  of 
merit  to  typical  valves  indicates 
that  the  triode  is  approximately  50 
percent  better  that  the  pentode. 

Where  input  capacitance  is  im¬ 
portant  Cgk  should  be  considered. 

If  this  parameter  is  included  in  the 
figure  of  merit,  the  triode  is  25  per¬ 
cent  better  than  the  pentode.  For  I 
additional  material  on  cathode  fol¬ 
lowers  the  reader  is  referred  to 
Lockhart,  C.  E.  writing  in  Elec¬ 
tronic  Engineering  15,  287 ;  15,  375, 
and  16,  21  (1942-1943). 

•  •  • 


Sensitive  Gas  Relay  Tube 

The  Teleion,  a  multi-electrode  gas 
tube  for  amplification  of  pulse  sig¬ 
nals,  is  described  in  Wireless  World 
(Iliffe  &  Sons  Ltd.,  London)  for 
August  1945  by  J.  Reiss  from  infor¬ 
mation  given  by  the  inventor  M.  S. 
Lalewicz.  The  tube — suitable  for 
amplification  of  weak  d-c  pulses 
such  as  those  derived  from  photo¬ 
tubes  in  high  speed  telegraph  trans¬ 
mitters  or  from  the  detector  of  a 
receiver  in  such  a  communication 
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M  REG 


of  M 


fr^  TODAY  IS  NONE  TOO  SOON 
P40  to  familiarize  yourself  with  the  excep- 
X  tionally  complete  facilities,  and  the  years  A 

of  specialized  engineering  experience  avail* 
oble  to  you  in  Tel-air.  And  tooling  of  toughest 
steels  and  newest  alloys  is  a  fine  art  here. 

Where  surpassing  precision  and  /ongesf  dependability 
are  essential  objectives  in  your  product — present  or 
post-war— you  can  not  afford  to  take  chances. 
Make  sure  with  Tel-air! 

Teleoptic  Directional  Signals  for  the  highway. are 
made  to  the  same  standards  of  accuracy  and 
dependability. 

WITHOUT  ANY  OBLIGATION  ON  YOUR 
PART  —  bring  your  problem  to  Tel-air 
engineers,  for  immed/ofe  attention. 

^  And  remember — PROMPT  DELIVERY  ^ 

MR  is  a  basic  rule  with  Tel-air.  — 


Si. 

For  Smallest 
Precision  Parts  and  ^ 
Intricate  Timing  Gears 

fv  c 


cl&y2&ncl  on 


#ir  -  iioinl» .  fioosr  ^  WSm 

f 

tptonli 

of  oircfolt; 

th#  si»  of  2  Ui 

In  Ihe  Air  il*s 

\Sa£-aiv 


Write  for  Profusely  Illustrated  Cot* 
olog  showing  typical  Tel*air  Ports. 
It  will  save  you  time  and  money. 


TELEOPTIC 


CO.  /I 
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As  featured  in  FORTUNE 


RELAY  TUBE 
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ELECTRODE 


-.OUTPUT 

ELECTRODE 


Postwar  RADIO 


The  radio  the  public  will  buy  postwar  must  deliver  Crystal 


POSITIVE  INPUT 
GLOW-UP.„  _  /ELECTRODE 


NEGATIVE 


SCI 


lEEl 


Fig.  1 — Addition  oi  a  screen  disk  to 
separate  input  and  output  electrodes, 
and  a  glow-up  electrode  to  maintain  a 
pilot  discharge  produces  a  high-speed, 
sensitive  relay  amplifier  tube 


circuit,  in  sensitive  relay  circuits, 
and  in  decreasing  the  fly-back  time 
of  time-base  circuits — is  illustrated 
in  Fig.  1. 


Operating  Characteristics 

The  screen  serves  to  limit  the 
passive  glow  to  the  input  portion  of 
the  tube.  At  a  critical  input  cur¬ 
rent  the  gas  discharge  extends 


Clear  sig^nal — as  though  heard  across  a  still  lake.  The 
precision  of  Crystal  Control  is  the  foundation  of  radio 
which  pours  out  of  the  speaker  only  those  sounds  that  went 
into  the  microphone. 

The  cutting  of  Control  Crystals,  accurate  to  millionths 
of  an  inch,  is  an  art  Pan-El  Labs  have  developed  into  a 
production  operation,  with  consequent  economy,  and  as¬ 
surance  of  scheduled  delivery. 


Having  produced  Crystals  to  the  most  difficult  wartime 
specifications,  we  can  help  you  apply  them  to  peacetime 


L  ^  Bor ator ies,  Inc. 

ATLANTA.  GEORGIA 


ectronics 

500  SPRING  STREET,  N.  W. 


Fig.  2 — Relative  input-output  charac¬ 
teristic  of  the  Teleion  indicates  how.  ot 
a  critical  po'mt  on  the  characteristic,  a 
small  decrement  in  the  input  produces 
a  large  change  in  the  output 


through  the  screen  into  the  region 
of  the  output  electrode,  if  the  in¬ 
put  is  increasing;  or  withdraws 
from  the  output  electrode  region, 
if  fhe  input  is  decreasing  as  shown 
in  Fig.  2. 

By  maintaining  a  constant  gas 
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DOES  THE  OUTPUT  OF  YOUR 

A.C.  VOLTAGE  REGULATOR 


LOOK  LIKE  THIS 


■  ■■■  LrHIBBIHI 
■■ruBBB IBBBBBBBB 
BB'iBBBBlIBBBBBBBB 
BVBBBBBMBBBBBBBB 
BMBBBBI'BBBBBBBB 


I BBBBBBI BBBBBBBB 
MBBBBBBBBBBBBBBB 


_ IBBBBBBBBBBJBBBBBfiBBBBBBBB 

BBBBBBBBBBBBBlIBBBBBJBBBBBBBf 
BBBBBBBBBBBBBIlBBBBriBBBBBBBBF 
IBBBBBBBBBBBBBI  IBBBB'iBBBBBBBB 
^BBIBBBBBBBBBIIiaHVBBBBBBBBr 
BBBBBBBBBBBBBI  BT.71BBBBBBBB 
'BBBBBBBBBBBBIf  J  i:iBBBBBBBB~ 


OR  LIKE  THIS 


BBBBBBBB  JBBI BBBBBBBBBBBBB 
iBBB  BBBBB  BBBB  ■  BBBBB  BBBBB  BB 
BBBBBBBf.BBBB  IBBBBBBBBBBBB 
BBBBBBB'iBBBB.IBBBBBBBBBBBB 
BBBBBBrBBBBBklBBBBBBBBBBBB 
BBBBIIBBBBBBBBBBBB 
BBBBBBBBBBBBI BBBBBBBBBBBB 
BBBBBfiBBBBBBI  BBBBBBBBBBBB 


■B  BBBBB  BBBBB  i  1BBBB  MW 
1BBBBBBBBBBBBBBI  BBBBBNI 
^BBBBBBBBBBBBBBI  BBBBBBI 
IBBBBBBBBBBBBBBlBBBrB 
IBBBBBBBBBBBBBBtIBBBJB 
IBBBBBBBBBBBBBIIBBBJB 
BBBBBBBBBBBB  BiBBf.BB 


•  SORENSEN  ELECTRONIC  A.  C.  VOLTAGE  REGULATOR  WILL  GIVE  YOU 

GOOD  WAVE  FORM 

•  LESS  THAN  5%  DISTORTION  (MODEL  1750) 

•  VOLTAGE  REGULATION  BETTER  THAN  .5% 

•  INPUT  VOLTAGE  CAN  VARY  FROM  95  TO  130  VOLTS 

•  FREQUENCY  CAN  VARY  ±  15% 

•  LOAD  ON  THE  SORENSEN  REGULATOR  CAN  VARY  BY  ±50%— OUT¬ 

PUT  VOLTAGE  CONSTANT  TO  WITHIN  .05% 

•  CAN  BE  INCORPORATED  IN  OTHER  EQUIPMENT— STANDARD  19  INCH 

PANEL  CONSTRUCTION 

•  PRICES— NO  MORE  THAN  OTHER  UNITS  OF  COMPARABLE  POWER 

HANDLING  CAPACITY 


IT'S  THE 


KNOW  HOW 


THAT  MAKES  THE  DIFFEREHCE 


a  ass® 


airborne  electronics 
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STAMFORD.  CONN. 


RELAY  TUBE 
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“jnECCEK  INSULATION  TESTER 


Fig.  3 — Trace  of  input  (a)  and  output 
(b)  on  a  two-beom  oscilloscope  show 
the  pulse  amplification  obtoinable  at 
1000  cps.  The  output  peek  voltage  is 
100  volts.  Exponential  decay  of  the 
square  waves  are  caused  by  stray  re¬ 
actances  in  the  connections  to  the 
oscilloscope 


Xhb  "Megger”  line  of  instruments  for  testing  electrical  insulation 
is  complete  for  ranges  from  a  fraction  of  an  ohm  to  10,000  megohms, 
between  which  limits  practically  every  insulation  resistance  measur* 
ing  requirement  falls.  There  are  specific  instnunents  for  specific 
requirements  and  other  types  for  more  general  use.  Some  users  find 
one  instrument  suitable  for  all  work,  while  others  have  use  for 
several  types. 

If  you  are  uncertain  which  type  and  range  of  "Megger”  instru* 
ment  is  best  for  your  particular  needs,  write  us,  telling  the  type, 
size  and  rating  of  your  equipment.  We  will  gladly  make  recommeda- 
tions.  Write  also  for  Pocket  Manual  of  "Megger”  Practice,  No. 
1420-  E. 


discharge  within  the  tube  the  limi¬ 
tations  of  ionization  and  deioniza¬ 
tion  times  are  removed.  It  is 
merely  necessary  to  extend  or  with¬ 
draw  the  glow  volume  of  the  tube. 
Figure  3  shows  the  abruptness 
with  which  this  action  takes  place. 

Figure  4  gives  the  circuit  con- 


Th«  N«w  U.  S.-Mad*  Midgsl  "Megger**  Tetter— /n  many 
ways  the  most  remarkable  "Megger”  instrument  ever 
built.  Weighs  only  3  lbs — will  fit  an  overcoat  pocket  or 
tool  kit.  Reads  up  to  50  megohms.  Generates  500  volts 
and  is  always  ready  for  use  anywhere  because  of  the 
hand  crank.  Bulletin  1785- E. 


OUTPUT 


Fig.  4 — Typical  circuit  connection  of  the 
sensitive  gos  amplifier  tube.  Because 
the  gas  hibe  maintains  practically  con¬ 
stant  potential  across  its  input  circuit, 
there  is  no  plote  potential  variation  of 
the  driver  tube  thus  no  plate  coupling 
feedback  to  the  input  of  the  circuit 


The  U.  S.-Made  ‘‘Megger**  Insulation  Tester— Contains  the 
usual  "Megger”  direct-reading  true  ohmmeter,  of  the 
permanent  magnet  moving  coil  type,  mounted  with  a 
d-c  hand  generator  in  a  plastic  molded  case.  Ranges  up 
to  2000  megohms,  with  hand  generators  up  to  1000  volts. 
Widely  used  in  hard  service.  Variable-pressure  {"Meg”) 
and  constant-pressure  {"Super-Meg”)  types.  Bulletin 
1735-  E. 


nections  of  the  Teleion.  As  an  in¬ 
dication  of  its  sensitivity,  the  tube 
was  used  in  a  simple  relay  circuit 
in  which  it  provided  a  10  watt  out¬ 
put  for  a  change  in  the  input  cir¬ 
cuit  of  one  ppf. 


The  ‘‘Bridge-Meg**  Resistance  Tester— This  instrument  is  a 
combined  "Megger”  Insulation  Tester  and  a  four-dud, 
multi-ratio  Wheatstone  Bridge.  Will  measure  any 
ohmic  resistance  from  .01  ohm  up  to  100  or  200  megohms; 
hand  generators  rated  up  to  1000  ixdts.  A  complete  and 
compact  unit  that  is  ideal  for  power  companies  and  in¬ 
dustrial  plants.  Catalog  1685-  E. 


Synchronous  Time  Base 

A  DRIVEN  TIME  BASE  operating  in¬ 
dependently  of  meta-stable  circuits 
is  described  by  Hilary  Moss  in  the 
August  1945  Wireless  Engineer. 
The  time  base  is  driven,  not  locked 
in,  by  the  signal  thus  giving  a  trace 
that  has  been  photographed  with 
20  seconds  exposure.  Definition  of 
the  traces,  especially  of  the  flyback 
portions,  testifies  to  the  obtainable 
stability. 

Basic  Circuit 


High-Ranga  "Maggor**  Tatting  Set— The  original  heavy- 
duty  type  "Megger”  Testing  Instrument.  Made  in  all 
ratings  up  to  10,000  megohms  and  2500  volts.  A  com¬ 
bination  high-potential  testing  and  insulation  resistance 
measuring  set.  Hand-  and  motor-driven  types.  Catalog 
1685-E. 


In  the  circuit  shown  in  Fig.  !• 
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METAL  ASSEMBLIES  AND  COMPONENTS 

FOR 

ELECTRONIC  AND  MECHANICAL  DEVICES 


BERNARD  RICE'S  SONS 


/  INCORPORATED 

MANUFACTURERS  OF  QUALITY  METAL  PRODUCTS  SINCE  1867 


OFFICE:  3  2  5  FIFTH  AVENUE,  NEW  YORK  16,  N.Y. 
WORKS:  139-145  NORTH  TENTH  STREET,  BROOKLYN  11,  N.  Y. 


TIME  BASE 


tc*nrinu«d) 


Proven  In  War! 


;....Now  Avculable 


for  Peace  Time  Application 

TELEVISO  Series  200A  VT  Voltmeter 


resistor  and  capacitor  Ci  com¬ 
prise  the  conventional  R-C  time 
constant  circuit  of  a  saw-tooth 
oscillator.  Ri  can  be  replaced  by 
a  constant  current  circuit.  Charg¬ 
ing  of  Cl  through  Ri  provides  the 
forward  sweep  voltage. 

The  plate  circuit  of  a  low-im¬ 
pedance  vacuum  tube  Vi  is  con¬ 
nected  across  Ci  and  biased  to  cut¬ 
off  by  the  voltage  drop  across  /?,. 
The  signal  is  feed  to  the  grid  of 


Fig.  1 — Grid-controlled  Tacuum  tube 
driTen  from  signal  is  used  to  discharge 
capacitor  in  time  base  generator 


TELEVISO,  pioneering  in  the  production  of  measuring  apparatus  for  the  SONIC  to 
UHr  SPECTRUM,  has  specialized  in  building  dependable  Vacuum  Tube  Voltmeters. 

A  necessity  wherever  dependable  voltage  measurements  within  the  range  of  7  cps  to 
500  megacycles  are  required — the  Teiiviso  Series  200A  VT  Voltmeter  is  highly 
accurate  and  stable.  IMPORTANT  WAR  TIME  DEVELOPMENTS  ARE  AVAIL¬ 
ABLE  FOR  THE  FIRST  IIME  IN  THE  FOLLOWING  FEATURES:— 

SUPERSENSITIVE  RANGE — the  lowest  readable  voltage  is  .03  volts  on  a  maximum 
scale  range  of  .5  volt. 

FIVE  VOLTAGE  RANGES — .5,  2.  15,  50,  150--spread  full  scale  on  a  41/2"  metei 
dial  for  easy  reading.  Accuracy  of  readings  are  2%  full  scale;  middle  scale  accu¬ 
racy  is  5%  or  better. 

PROBE  CONSTRUCTION — detachable  probe  to  eliminate  cable  wear;  easily  dis¬ 
mantled  for  tube  replacement  or  for  soldering  to  tube  terminals  for  measurements  in 
cbe  250-500  MC  region ;  flat  Vz"  wide  brass  terminals  connect  to  input  to  make  easy 
soldering  to  test  or  work  piece;  for  low  frequency  work  up  to  100  MC,  removable 
banana  plugs  are  spaced  center  to  center  for  use  with  standard  jacks. 

MECHANICAL  CONSTRUCTION — of  aluminum  throughout;  panel  and  cabinet 
are  V/'  thick  (cabinet  is  dural.)  ;  sub-chassis  is  Vs"  and  spaced  off  the  panel  by  studs 
to  simplify  servicing;  all  components  are  fastened  to  sub-chassis. 

ELECTRICAL  CONSl  RUCTION  AND  CIRCUIT— Series  200A  utilizes  the  finest 
components  throughout  and  carries  a  two  year  guarantee.  The  circuit  is  a  stable 
plate  circuit  rectifier.  No  diode  input  tube  is  used.  The  plate  circuit  rectifier  type 
makes  available  higher  input  impedance  at  all  frequencies.  No  shortening  of  input 
probe  is  required  for  zero  adjustments.  All  zero  adjustments  are  made  once  and 
remain,  constant.  A  panel  adjuster  is  available  to  make  the  unit  usuable  without 
heating  up  time.  All  filament  and  plate  voltages  are  transformer  and  tube  regulated. 

BUILT-IN  CALIBRATION  VOLTAGE— All  units  have  a  jack  which  produces  a 
constant  6.3  volts  for  standardizing.  This  is  the  regulated  filament  voltage.  The 
sensitivity  can  be  adjusted  without  tools  in  the  event  tubes  are  replaced  in  the  field. 
The  Series  200A  will  operate  satisfactorily  from  any  source  of  voltage  from  95  to 
130  volts, ac.  Line  voltage  surges  are  not  observable  during  use. 

SIZE — 14''H  X  9V2'^  X  7V'2"D-  Guaranteed  2  years.  Price  $170.00  F.O.B.  Chicago. 

TELEVISO 

PRODUCTS  CO.  — 

7466  IRVING  PARK  ROAD  CHICAGO  34,  ILLINOIS 


Vi  through  a  shaping  circuit  (of 
the  saturation  cut-off  type,  not  of 
the  triggered  multi-vibrator  vari¬ 
ety,  otherwise  the  freedom  from 
meta-stable  circuits  would  not  be 
retained)  that  delivers  positive 
pulses  of  short  duration  which 
make  tube  Vi  conductive  (Ed  Note: 
The  English  say  “which  opens  the 
valve”;  a  more  direct  grammatical 
statement  and  a  clear  physical  de¬ 
scription  showing  the  superiority 
of  a  functional  nomenclature,  the 
English,  over  a  pictorial  nomen¬ 
clature,  the  American,  in  techni¬ 
cal  fields.)  thereby  discharging  C, 
to  produce  the  flyback  of  the  time 
base.  A  delay  network  can  be  in¬ 
corporated  in  the  shaping  circuit 
so  that  flyback  can  be  adjusted  to 
any  desired  portion  of  the  signal 
under  examination. 

Gate  Stage 

The  circuit  of  Fig.  1  provides  a 
single-cycle  time  base.  If  a  multi¬ 
cycle  base  is  required,  a  gate  must 
be  introduced  to  prevent  Vi  from 
conducting  on  every  positive  pulse 
delivered  from  the  signal  by  the 
shaping  circuit.  Of  several  possi¬ 
ble  methods  of  developing  such  gate 
action,  that  of  Fig.  2  is  the  most 
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Thousands  of  Fabricated  Parts  from  Taylor's  Sheets,  Rods,  Tubes 


One  of  several  parts  for  an 
artificial  leg,  which  is  sawed, 
milled  and  drilled  from  a  fiat 
sheet  of  Phenol  Fibre. 

Hinge  support  blocks  for 
the  P~51  Mustang  fighter  planes’ 
elevator  trim  tabs  were  created 
and  designed  by  Taylor  en¬ 
gineers. 

Switch  spacers,  made  from 
tubes  of  Phenol  Fibre,  are 
<iuickly  and  accurately  finished 
on  a  Taylor  automatic  screw 
machine. 


From  sheets,  rods,  and  tubes  of  Phenol  Fibre  or  Vulcanized  Fibre,  Taylor 
makes  thousands  of  different  fabricated  parts,  turning  them  out  by  the 
millions  and  doing  it  quickly,  accurately,  and  economically. 

Almost  every  one  of  these  parts  is  specially  designed  for  a  special  purpose 
and  calls  for  a  laminated  plastic  with  special  characteristics.  Their 
common  feature  of  light  weight  and  great  strength,  combined  with 
dielectrical  properties,  is  unexcelled  by  any  other  material. 

Taylor  also  has  a  stock  of  standard  tools  for  turning  out  such  parts  as 
plain  washers  and  shoulder  bushings,  in  so  many  different  sizes  that 
the  chances  are  good  that  the  size  you  need  is  in  stock  and  your  fabri¬ 
cated  part  can  therefore  be  made  more  quickly  and  more  inexpensively. 

Whatever  your  problem,  our  engineers  will  gladly  tell  you,  without 
obligation,  exactly  what  Taylor  Laminated  Plastics  can  contribute  to  its 
solution.  Write  us  today,  sending  sketch  or  blueprint. 


VJOTKOSt  FIBRE  COMBJkXV'S' 


I'AMINATED  PLASTICS:  PHENOL  FIBRE  *  VULCANIZED  FIBRE  •  Sheets,  Rods,  Tubes,  and  Fabricated  Parts 

■OKRirrOWN,  PENNSTliVAIIlA  t  OTflCES  IN  PRINCIPAL  CITIXS  •  PACIFIC  COAST  HCAI>0UARTERS:844S.SANPEDR08T..L0SAN0EIiCS  13 
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READY  NOW! 

A  MULTI-FEATURE  PILOT  LIGHT 
THAT'S  THE  ULTIMATE  IN  QUALITY:— 


"DIALCO"  Presents:— 

Model  PLN-849  NEON  PILOT  LIGHT  featuring  a  BUILT-IN 
RESISTOR,  FUNCTIONAL  DESIGN,  COMPACTNESS, 
RUGGEDNESS,  plus  the  advantages  of  Neon  Bulbsl 


(PATENT  PENDING) 

NOTE  THESE  IMPORTANT 
CHARACTERISTICS  OF  THE 
PLN-849  PILOT  LIGHT:— 

1  Contains  a  BUILT-IN  RESISTOR  as  on  integral 
^  port  of  the  assembly,  enabling  direct  con¬ 
nection  to  115  Tolt  circuits.  100,000  ohms  for 
bright  glow;  200.000  ohms  for  dimmer  glow; 

270,000  ohms  for  220  Tolt  circuits. 

Q  Full-Tiew  Plastic  lewel  Cop  permits  Tisibility 
^  of  glow  from  oil  ongles. 

3  Neon  Bulb,  supplied  with  unit  emits  pene¬ 
trating  glow,  consumes  less  current,  has  long 
life. 

^  MOULDED  BAKELITE  HOUSING. 

C  Rugged  terminals;  screw  type,  or  soldering 
type.  Cannot  turn,  will  not  short. 

COMBINES  HIGH  QUALITY 
WITH  LOW  COST 

•  Momuiacturers  .  .  .  here's  the  ultimate  in  Pilot  Light  design.  A  com¬ 
pact,  rugged  unit — chousing  a  BUILT-IN  RESISTOR  os  on  integral  ele¬ 
ment  of  the  assembly  (not  externally  attached,  or  fastened  to  body 
or  terminal). 

The  PLN-849  is  supplied  complete  with  General  Electric  Neon 
NE-51  Bulbs.  May  also  be  adapted  to  accommodate  General  Electric 
Radio  Panel  Bulbs  such  os  47,  44,  etc.  The  Plas¬ 
tic  Jewel  Cop  may  be  had  in  a  choice  of  7  colors. 
Bulbs  are  removable  from  front  of  panel. 

These  features,  and  many  others,  make  the 
PLN-849  the  tops  in  Pilot  Light  Value.  And  yet, 
Diolco  moss  production  has  reduced  the  cost  to 
the  point  where  every  manufacturer  con  af¬ 
ford  it. 

Write  today  for  samples  and  prices 
There  is  no  obligation. 


DIRL  LIGHT  CO. 


WRITE  FOR  NEW 
I  ILLUSTRATED 
I  BROCHURE 


900  BROADWAY  •  NEW  YORK  3,  N.  Y. 

Telephone:  Algonquin  4-5180-1-2-3 


TIME  BASE  (continusd) 

satisfactory  in  this  application. 

The  grid  of  F*  is  biased  well 
below  cut-off  but  as  Ci  becomes 
charged  the  grid  becomes  more 
positive.  By  choice  of  RiCi  and  grid 
bias  the  number  of  cycles  of  the 
signal  that  pass  before  F,  becomes 
conducting  can  be  controlled.  Once 


Fig.  2 — Gate  valve  in  series  with  signal- 
controlled  tTibe  provides  frequency- 
dividing  action 


F,  becomes  conductive,  the  next 
positive  pulse  reaching  the  grid  of 
Fi  terminates  the  sweep  cycle. 
The  grid  of  V,  should  have  a  high 
slope  characteristic  so  that  the  tube 
transfers  abruptly  from  its  non¬ 
conducting  to  its  conducting  state  f 
to  assure  that  there  is  a  minimum  ■; 
risk  of  partial  opening  of  the  gate 
on  an  earlier  signal  pulse. 

As  soon  as  the  Fi-F*  circuit  be¬ 
comes  conducting,  Ci  begins  to  dis¬ 
charge  thereby  lowering  the  volt¬ 
age  on  the  grid  of  F,.  This  action 
opens  the  discharge  circuit  before 
it  has  had  opportunity  to  suflS- 
ciently  discharge  the  capacitor.  A 
delay  network  between  capacitor 
and  gate  tube  grid  gives  time  for 
capacitor  discharge  before  the  gate 
closes.  Incorporating  the  gate  in 
the  shaping  circuit  is  apt  to  pro¬ 
duce  a  pulse  on  the  grid  of  F 
when  the  gate  closes,  resulting  in  I 
the  saw  tooth  wave  synchronizing  r 
with  itself  rather  than  with  the 
external  signal. 

•  •  • 

Cathode-Ray  Q  Meter 

By  Rudolf  Feldt 

From  DuMont  Oacillographer 
March-April  1945 

Logarithmic  decrement  and  Q 
can  be  measured  by  the  cathode- 
ray  oscilloscope.  This  method  of 
plotting  damped  oscillations  as  fixed 
images  on  the  cathode-ray  tube  has 
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RANGE  FINDING 
ND  DETECTION 


It  con 


fflOTC 


bled 


Scov^ 


Illustrating  the  wide  scope  of  Scovill's 
metal-working  ability  in  the 
electronics  field 

This  “pulse’'  valve  for  range  finding 
ai)d  detection  apparatus  was  made  by 
Sfovill  to  more  exacting  specifications 
than  you  would  perhaps  ever  demand. 
Let’s  look  at  some  of  the  requirements. 

Its  50-odd  metal  parts  .  .  .  made  of 
sheet,  rod,  wire  and  tube  stock  by  forg¬ 
ing,  stamping,  drawing,  cold-heading, 
machining  and  wire-forming  ...  re¬ 
quired  working  to  tolerances  of  the  high¬ 
est  order  since  each  must  fit  its  neighbor 
exactly  during  assembly.  Most  of  the 
joints  were  soldered  .  .  .  yet  no  solder 


could  go  through  to  the  inside . . .  under 
penalty  of  rejection. 

Plating  of  internal  walls  to  a  specifi¬ 
cation  plate  thickness  required  precise 
control.  A  single  scratch  or  nick  on  in¬ 
ternal  surfaces  or  edge  of  flanged  con¬ 
necting  tube  meant  rejection  of  the  en¬ 
tire  assembly.  Yet  rejections  were  few. 

CONSIDER  SCOVILL’S  VERSATILITY 

To  improve  the  quality  or  lower  the 
cost  of  your  small  electronics  compo¬ 
nents  or  complete  assemblies,  investi¬ 
gate  the  prcxluction  versatility  as  out¬ 
lined  for  the  “pulse”  valve.  You’ll  find 
that  Scovill’s  designing,  met^l-working 


and  assembling  skill  is  your  best  bft 
for  the  right  metal  parts.  For  proof, 
write  for  literature,  using  coupion  below. 

^Eleotronenta  —  Electronic  Componento. 


MANUFACTURING  COMPANY 

WATERBURY  BhCONN. 


Please  send  me  a  free  copy  of  "Masters  of  Metal”  booklet  de¬ 
scribing  your  facilities.  I  am  interested  in  the  ELECTRONENT* 
applications  checked.  > 


D  Batteries 
C]  Record  Changers 
D  Clips 
D  Condensers 

Other  applications... 


Q  Dials 
Q  Escutcher^ns 

□  Jacks 

□  Lugs 


Q  Panels 
□  Sockets 
Q  Stampings  (misc.) 
Q  Tubes 


SCOVILL  MANUFACTURIIVV  COMPANY 

Electronic  Division 
22  Mill  Street 
Waterbury  91,  Connecticut 


Company. 


Address. 
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C-R  Q  METER 


(continued^ 


both  electrical  and  mechanical  sig¬ 
nificance. 


Theory 


Any  system  which  is  able  to  oscil¬ 
late  will  generate  damped  oscilla¬ 
tions  if  excited  by  shock.  The  fre¬ 
quency  of  these  oscillations  is  de¬ 
termined  by  the  inductance  and 
capacitance  of  the  system,  and  the 
damping  of  the  oscillations  by 
losses  in  the  system.  A  damped 
oscillation  is  expressed  by 

At  =  cos  (A  (1) 

\  where  A,  is  the  voltage  across  the 
circuit  at  any  time  t 
A  is  the  voltage  at  the  mo¬ 
ment  of  excitation,  time 
T 

u>  is  the  natural  angular 
velocity  of  the  circuit 
a  is  the  decrement  factio 
given  by  a  =  R/2L 
R  is  the  equivalent  total 
series  resistance  of  the 
circuit  / 

L  is  the  equivalent  series 
inductance  of  the  circuit 
Logarithmic  decrement  8  is  de¬ 
fined  as  the  natural  logarithm  of 
the  ratio  of  maximum  voltage  dur- 


Fig.  1 — Decrement  is  determined  from 
the  amplitudes  of  successiye  peaks  of 
a  free  running,  oscillating  dreuil 

ing  any  given  cycle  of  oscillation 
to  the  maximum  voltage  of  the  next 
cycle.  Logarithmic  decrement  is 
equal  to  decrement  factor  a  divided 
by  natural  frequency  /.  Referring 
to  Fig.  1 

5  =  alf  =  R/2fL  =  (1/n)  In  {A /An)  (2) 
From  Eq.  2 

Q  =  rr/S  =  nir/In  {A/ An)  (3) 

.  Measurement 

Shock  excitation  of  tuned  circuits 
can  be  obtained  either  by  applying 
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OSClIXOSCOK  CAMERA 


AUCRO-FIUW  READER 


MICRO-FILM  FILING 
CAMERA 


rn 


meter  recording  c  aimer  a 


of  Research 
and 

Industrial  Problems 


You  are  invited  to 

\ 

make  use  of  our  prac¬ 
tical  experience  in 
numerous  tests  of 
photographic  equip¬ 
ment  from  the  design 
stage  and  through 
every  phase  of 
manufacture. 


m 

I 


HIGH  SPEED  CONTACT 
PRINTER 


dSl-Js 


OCTKTO  CAMMA 


LOW  HMA.  TRIAOO 


JEROME  ENGINEERING  CO. 

MASSAPEQUA,  L.  1.,  N.Y. 

ORIGINATORS  OF  THE  AUTOMATIC  RECORDING  CAMERAS 

BUILDERS  OF  PHOTOGRAPHIC  EQUIPMENT 

■Hpi 

UNIVERSAL  CAMERAS  FOR  EVERY  TECHNICAL  REQUIREMENT 

PHONE:  MASSAPEQUA  2100 
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WELCH  DUO-SEAL 
VACUUM  PUMPS 

are  designed  for  continuous, 
heavy-duty  service. 

Actually  improve  with  use 

Greater  free-air  capacity  and  higher  uiti- 
mate  vacuum  assure  faster  pumping  at  all 
pressures. 

GUARANTEED  VACUUM  f cfeof  fOF 


GUARANTEED  VACUUM 

.05  Micron  (.00005  mm  Hg.) 
FREE  AIR  CAPACITY 

33.4  Liters  Per  Minute 
OPTIMUM  OPERATING  SPEED 

300  Revolutions  Per  Minute 
OIL  REQUIRED 

650  ml.  Duo-Seal  Oil 


QUIET  RUNNING 


•  ELECTRONICS 

•  DISTILLATIONS 

•  FREEZING 

•  DRYING 


No.  1405-H 


DUO-SEAL  VACUUM  PUMP,  Motor 
Driven.  Vaccum  .06  micron — free  air 
capacity  of  33.4  liters  per  min¬ 
ute  . S140.00 

With  larger  motor  giving  57  liters  free 
air  capacity  per  minute  and  vacuum 
of  0.1  micron . $156.00 


Writ*  for  FREE  32-page  booklet 
on  Welch  Due-Seal  Pumps  and 
yaeeum  Techniques 


W.  M.  Weich  Scientific  Company 

1515  Sedgwick  St.,  Dept.  H,  Established  1880  Chicago  10.  illineis,  U.S.A. 


square  waves  or  by  differentiating 
the  saw-tooth  wave  of  the  sweep 
generator,  which  is  a  part  of 
almost  every  cathode-ray  oscillo¬ 
scope,  thereby  obtaining  repetitive 
pulses.  These  square  waves  or 
pulses  are  then  fed  to  the  oscilla¬ 
tory  circuit.  The  damped  oscilla¬ 
tions  that  are  generated  are  ap¬ 
plied  to  the  vertical  amplifier  of 
the  oscilloscope.  Sweep  is  applied 
to  the  horizontal  amplifier  in  the 
usual  manner.  If  pulses  from  the 
saw-tooth  generator  are  used,  syn¬ 
chronism  is  necessarily  maintained. 

Values  of  decrement  and  quality 
can  be  obtained  from  the  pattern 
of  the  damped  oscillation  or  by 
means  of  transparent  scales  placed 
in  front  of  the  cro  screen.  These 
scales  are  drawn  from  Eq.  2  for  8, 
and  from  Eq.  3  for  Q.  Figure  2 
shows  such  a  scale  calibrated  for 
logarithmic  decrement  and  Fig.  3 
shows  a  scale  for  quality. 

To  measure  decrement,  the  pat- 


OECREMENT 

8 

- 0. 


Fig.  2 — Scale  for  measuring  decrement 
directly 

tern  of  the  damped  oscillation  is 
centered  on  the  line  marked  X  on 
the  scale.  Amplitude  of  the  oscil¬ 
lations  are  adjusted  (conveniently 
by  the  gain  of  the  oscilloscope  am¬ 
plifier)  so  that  one  peak  touches 
the  zero  reference  line.  The  am¬ 
plitude  of  the  next  peak  indicates 
on  the  scale  the  value  of  8.  If  the 
value  at  the  wth  successive  peak  is 
read,  divide  by  n  to  obtain  8. 

Quality  can  be  determined  in  a 
similar  manner  using  the  scale  of 
Fig.  3.  In  this  case  the  reference 
line  is  marked  X.  The  pattern  is 
adjusted  so  that  one  of  the  ampli¬ 
tudes  of  the  damped  oscillation 
touches  the  reference  line.  The 
next  amplitude  indicates  on  the 
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Electronic  Equipment  Edition 


Published  by  SYLVANIA  ELECTRIC  PRODUCTS  INC.,  Emporium,  Pa. 


RADIO  AND  ELECTRONIC  EQUIPMENT  MAKERS 
GETTING  SET  FOR  FULL-SCALE  PRODUCTION 


Will  Receive  Highest  Quality  Tubes  From 

Sylvania  Electric  To  Meet  Pent-Up  Demand 


SYLVAN  I AJT ELECTRIC 

Emporium,  Pa. 

makers  of  radio  TUBES:  CATHODE  RAY  TUBES;  ELECTRONIC  DEVICES;  FLUORESCENT  LAMPS,  FIXTURES.  WIRING  DEVICES:  ELECTRIC  LIGHT  BULBS 


High  frequency  sets  (FM,  Televi¬ 
sion)— the  Sylvania  Lock-In  Tube  is 
so  electrically  and  mechanically  per¬ 
fect  in  construction  that  it  can  handle 


‘‘GLASS”  RADIO  TUBES 

ultra-high  frequencies  with  ease.  Be¬ 
sides,  it  is  more  than  perfectly  suitable 
for  all  types  of  radio  sets. 

Radio— manufacture  and  distribu¬ 
tion  of  the  famous  high  quality  Syl¬ 
vania  lock-in  “Glass”  and  miniature 
tubes  will  continue  to  satisfy  the  ex¬ 
acting  circuit  requirements  of  mod¬ 
ern  radio  receivers. 

Electronic  devices— the  same  labo¬ 
ratory  and  manufacturing  resources 
that  served  our  government  so  well, 
are  now  available  to  the  manufac¬ 
turer  of  electronic  devices  of  every 
description. 
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CATHODE  RAY  TUBES 


With  the  period  of  reconversion  tak¬ 
ing  active  form  and  spreading  over 
the  nation,  the  radio  industry  is  look¬ 
ing  forward  to  what  promises  to  be 
one  of  the  most  expansive  develop¬ 
ments  in  its  history.  Millions  wait  for 
radio  sets  of  improved  design  and, 
consequently,  of  more  complex  con¬ 
struction.  Industries  will  turn  to 
greater  use  of  electronic  equipment. 

Manufacturers  are  rapidly  getting 
I  set  for  full-scale  production  to  meet  this 
pent-up  demand.  Of  course,  in  radio 
there’s  the  problem  of  obtaining  an 
adequate  supply  of  component  parts. 
However,  as  far  as  dependable,  pre- 


LOCK-IN  RADIO  TUBES 

cision-built  radio  tubes  are  concerned, 
set  makers  are  assured  of  receiving 
the  benefits  of  Sylvania’s  more  than 
40  years’  research  experience  and 
wide-scale  production  facilities.  Note 
this  list: 


£ 


Television— experience  in  design  and 
the  production  of  untold  thousands  of 
Sylvania  Cathode  Ray  Tubes  for  war 
requirements  has  contributed  greatly 
to  peace-time  applications. 
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SOME  RESISTOB 


Modtl  No.  1142 
with  ro$ittor  for 
noon  lamp  NESl, 
ol$o  Mazda  No.'i 
44, 313,andt$75. 
lampt  availablo. 


Most  resistors  are  single — but  in  the 
Gothard  Indicator  Light  Assembly  used 
with  neon  lamps,  an  integral  100, CXX) 
ohm  resistor  is  furnished  for  bright  glow 
and  a  200,000  ohm  resistor  for  dimmer 
glow.  Just  hook  it  up.  Do  you  have  a 
Catalog  of  the  complete  Gothard  Line — 
write  for  it ! 


^  MANUI 


MANUFACTURING  COMPANY 

2114  CLEAR  LAKE  AVENUE,  SPRINGFIELD,  ILLINOIS 


EXPORT  DIVISION:  25  WARREN  STREET,  NEW  YORK  7,  N.  Y. 


Gothard  lights 
are  an  official 
requirement  in 
the  National 
All  •  Amateur 
Tran  emit  ter 
Contest 


An  Invitation  to  All  Electrical  Designers  to 

TRY  SILVER  GRAPHALLOY 

fOR  BRUSHES  '  FOR  CONTACTS 


High  current  density,  low  contoct  drop,  low 
electricol  noise,  and  self-lubrication  ore 
characteristics  of  this  silver-impregnated 
molded  graphite  that  may  be  the  answer 
to  your  electrical  brush  problems 


Low  contact  resistance  and  non-welding 
when  breoking  surge  currents  are  inherent 
properties  of  this  unique  combination  of 
conductive  silver  and  self-lubricating 
graphite 


SAMPLES  of  Silver  Gropfiofloy  will  be  gladly  furnished  for  test  on  your  applications. 
Silver  Gropholloy  it  usually  silvar  plotod  fa  pormit  easy  soldaring  to  loaf 
springs  or  holders.  Why  not  WRITE  NOW  for  your  last  tamplat? 

GRAPHITE  METALLIZING  CORPORATION 

1055  NEPPERHAN  AYE  •  YONKERS.  NEW  YORK 


A*- 
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C-R  Q  METER  (continued) 


Fig.  3 — Scale  for  meaiuring  quality 
directly 


scale  the  value  of  Q  or  if  the  scale 
is  read  at  the  nth  amplitude  it  » 
multiplied  by  n  to  obtain  Q. 

For  accurate  measurements  pre¬ 
cautions  must  be  taken  to  avoid 
loading  of  the  resonant  circuit  by 
the  pulse  generator  and  the  oscilln- 
scope. 

Applications 

In  Fig.  4  the  trace  obtained  from 
a  vedeo  peaking  coil  having  a  decre¬ 
ment  of  about  0.6  is  shown.  If  th« 
voice  coil  of  a  loudspeaker  is  ex¬ 
cited  by  a  square  wave  without  in¬ 
troducing  electrical  damping,  the 
trace  indicates  damping  of  the 
loudspeaker  membrane  and  its  res¬ 
onant  frequency. 

Any  mechanical  device  which 
•  •  • 


300.MC  TELEVISION 


R.  D.  Kell  and  T.  L.  Gottler  made  ad> 
iustments  on  an  experimental  300-me 
transmitter  for  television  developed  (d 
the  RCA  Laboratories 
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CLAROSTAT  MFG.  CO.,  Inc.  285-7  N.  6th  ST.,  BROOKLYN,  N.  Y. 


Export  Division  25  WARREN  STREET,  NEW  YORK  7,  N  Y. 
Cable  Ac/f/rcss.  SIMONTRICE,  NEW  YORK 


✓  ^ 


C-R  Q  METER 


(continued) 
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In  th«  fobricofion  ol  th*  2,000,000-Tolt 
x-roy  tube  mad*  by  Machlett  Labora* 
tori**,  each  Kovar  and  gleni  ring 
oscembly  is  sealed  by  induction  beat* 
ing  supplemented  by  a  gen  flame. 
When  the  section  is  finished,  the  column 
is  lowered  through  the  floor  so  that  the 
work  surface  is  always  in  position  to 
receir*  the  KoTca*glass  seed 


INDUCTION  HEATING  OF 
X-RAY  TUBE 


Fig.  4 — Typiccd  trace  from  which  decre¬ 
ment  cmd  quolity  can  be  measured 


can  be  excited  by  shock  to  produce 
vibrations  can  be  measured  by  this 
method.  If  the  shock  is  synchro¬ 
nized  with  the  sweep  circuit  of  the 
cro  and  the  mechanical  vibrations 
converted  into  electrical  signals  by 
piezoelectric  pickups,  or  electrome¬ 
chanical  or  photoelectric  devices,  a 
steady  trace  can  be  produced  as  in 
measuring  electrical  circuits;  oth¬ 
erwise  an  adaption  of  single  trace 
technique  can  be  made. 


THE  90630 

Ultra-High  Praquaney  Calibrator 

Th*  Mlllwi  90630  ccivHy-lyp*  Fiwquancy 
Caiikrater  covart  Hi*  fraqiiancy  rang*  of 
200  lo  700  Me.  wHh  a  maximum  onror  of  not 
ovor  0.25%.  Thi*  rango  l«  covorod  by  two 
plug-tn  covHy-fypo  tuning  unit*  which  may 
bo  ootiiy  intarchongod.  it  may  bo  ucod  on 
honnonics  up  to  1500  Me.  at  somowhot 
roducod  ■oncilivily. 

Tho  calibrator  conticit  of  on  occurotoiy 
colibratod  covHy-lypo  tuning  unit,  o  cryctoi 
dotoctor,  a  two-ctogo  vidoo  ompliflor,  and  o 
pooh  ro^ng  VT  voitmotor. 

Sond  for  cirtalog  shoot  with  full  onginooring 
datails. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN. OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


MOLDED  COLOR 


CELLULOSE-FILLED  MELAMINE  ELE 

five  exeefitioKcU  4enviec  At 
AifA  AtCitucCei. 


PLASKON  division  •  LIBBEY*  OWENS*  FORD  GLASS  COMPANY  •  2136  Sylvan  Avenue  •  Toledo  6,  Ohic 

- - - -  Canadian  Agent:  Canadian  Industries,  lid.,  Montreal,  P.  Q. 
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Plaskon  cellulose-filled  melamine  was  developed 
to  meet  extraordinary  wartime  requirements,  and 
now  is  a  proved,  available  material  for  your 
special  service  needs.  : ; 

A  typical  heavy-duty  job  of  this  new  Plaskon  resin 
is  illustrated  by  the  electrical  connectors  used  in 
many  types  of  aircraft.  It  performs  equally  well 
at  extremes  of  temperature  and  humidity.  The 
compound  has  a  low  power  factor,  high  dielectric 
strength  and  arc  resistance,  and  resists  tracking 
after  arcing.  Good  dimensional  stability  is  an 
important  feature. 

Other  advantages  include  hardness,  permanence, 
resistance  to  shock,  high  chemical  resistance  and 
non-inflammability.  The  compound  is  not  affected 
by  inert  organic  solvents,  and  its  water  absorption 
is  extremely  low. 

Your  production  plans  may  be  benefited  by 
Plaskon  cellulose-filled  melamine.  Our  experi¬ 
enced  field  men  will  be  glad  to  help  adapt  it 
to  your  requirements. 


I 
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NEWS  OF  THE  INDUSTRY 

Assignments  and  Standards  for  F-M 


Protected  Syracuse  facilities  of  GE  to 
be  known  as  Electronics  Pork  are 
shown  here  in  model-maker's-eye  Tiew. 
Floor  area  will  exceed  one  million  sq  ft. 
total  area  150  acres.  Plant  cost  will  be 
$10  million 


Previous  f-m  licensees  and  per¬ 
mittees  have  been  given  new 
assignments  by  FCC.  Those 
broadcasters  listed  in  the  table  here¬ 
with  include  49  metropolitan  sta¬ 
tions  and  two  rural  stations. 

In  making  the  allocations  for 
metropolitan  stations,  the  Commis¬ 
sion  has  provided  for  an  effective 
radiated  power  of  20  kw  and  an 
antenna  height  500  ft  above  the 
average  terrain.  Where  existing 
antenna  heights  are  in  excess  of 
this  figure,  FCC  has  required  a 
reduction  in  effective  radiated 
power  so  that  the  servise  area 


Cfty 

Baton  Rouge,  La. . 

Binghamton . 

Beaton . 

Chicago . 

Chicago . 

Chicago . 

Chicago . . 

Chicaro . 

Columbua . 

Detroit . 

Detroit . 

Evanaville . 

Fort  Wayne . 

Hartford. . 

Hartford . 

Indianapolia . 

Kanaaa  City . 

Kanaaa  City . 

Milwaukee . 

Nashville . 

Philadelphia . 

Philadelphia . 

Philadelphia . 

Philadelphia . 

Philadelphia . 

Philadelphia . 

Pittsburgh . 

Pittsburgh . 

Rochester . 

Rochester . 

Salt  Lake  City . 

Sehenectady . 

Sohenaetady . 

South  Bend . 

Sprin^eld,  Maas . 

Supenor,  Wise . 

Worcester,  Maas . 

Worcester,  Mass . 

Alpine,  N.  J . 

New  York,  N.  Y . 

New  York,  N.  Y . 

New  York,  N.  Y . 

New  York,  N.  Y........ 

New  York,  N.  Y. . 

Now  York,  N.  Y. . 

New  York,  N.  Y . 

New  York,  N.  Y . 

New  York,  N.  Y . 

Jersey  City,  N.  J . 


Mt.  Wadiington,  N.  H. . 
Winston-Salem,  N.  C... . 


Metropolitan  Stations 


Radiated  Antenna 


Call  Letters 

Channel 

Number 

.  WBRL . 

41 

.  WNBF-FM . . . 

44 

.  WBZ-FM . 

39 

..  WBBM-FM... 

. . . .  57 

.,  WDLM . 

....  59 

..  WEHS . 

. . . .  61 

..  WGNB . 

. . . .  56 

..  WWZR . 

. . . .  56 

..  WELD . 

33 

..  WENA . 

. . . .  45 

.  WLOU . 

. . . .  43 

.  WMLL . 

....  34 

..  WOWO-FM... 

....  40 

.’.  WDRC-FM... 

. . , .  32 

.,  WTIC-FM.... 

. . . .  28 

..  WABW . 

. . . .  35 

..  KOZY . 

60 

..  KMBC-FM... 

. . .  -  fiO 

..  WMFM . 

....  22 

..  W8M-FM . 

.  .  .  .  fil 

. .  KYW-FM _ 

. . . .  26 

..  WCAU-FM... 

. . . .  38 

..  WFIL-FM.... 

....  32 

..  WIP-FM . 

....  30 

..  WIBG-FM.... 

....  36 

..  WPEN-FM... 

....  40 

.,  KDKA-FM... 

....  31 

. .  WTNT . 

....  33 

. .  WHEF . 

_  S3 

..  WHFM . 

. .  .1  55 

..  K8L-FM . 

...  1  61 

..  WGFM . 

_ '  37 

..  WBCA . 

'h  39 

..  W8BF.% 

67 

..  WBZA-FM.... 

56 

..  WDUL.. ...... 

. .  WTAG-Fllf . . . 

..M  22 

.  .V,  71 

..  WGTR . 

. .  WFMN . 

....  65 

..  WQXQ . 

63 

..  WABF . 

fiR 

..  WGYN . 

....  61 

..  WFGG..: . 

....  1  59 

. .  WHNF . 

....  67 

.,  WNYC-FM... 

..  WBAM . 

.  .  .  . 

....  45 

..  WABC-FM... 

....  47 

. .  WEAF-FM . . . 

....  49 

..  WAAW . 

41 

Rural  Stations 

..  WMTW .  50 

..  WMIT .  47 


Power, 

Kw 

Height, 

Feet 

Frequency, 

Me 

20 

600 

96.1 

10.5 

667 

96.7 

20 

455 

95.7 

10 

668 

99.3 

20 

479 

99.7 

12 

616 

100.1 

20 

472 

98.9 

12 

611 

98.5 

20 

341 

94.5 

10.5 

663 

96.9 

20 

362 

96.5 

20 

281 

94.7 

20 

300 

96.9 

7.0 

758 

94.3 

9.5 

673 

93.5 

20 

290 

94.9 

20 

500 

99.9 

20 

500 

97.9 

20 

310 

92.3 

8.5 

720 

100.1 

20 

382 

93.1 

20 

366 

95.5 

20 

464 

94.3 

18 

620 

93.9 

20 

358 

95.1 

20 

455 

96.9 

6.5 

783 

94.1 

20 

500 

94.6 

20 

387 

98.5 

20 

261 

98.9 

8.6 

720 

100.1 

6 

805 

95.3 

6 

805 

95.7 

20 

312 

101.3 

20 

500 

99.1 

20 

500 

92.3 

20 

477 

102.1 

9.5 

680 

101.7 

6.0 

795 

100.9 

11.6 

632 

100.6 

16 

567 

98.5 

4 

905 

100.1 

7.2 

747 

99.7 

20 

455 

99.3 

16 

560 

98.1 

15 

559 

96.9 

5 

850 

97.3 

1.6 

1258 

97.7 

13.5 

590 

96.1 

10  ...  97.9 

200  ...  97.3 


Operation  of  the  following  is  permitted  at  present  sites  until  the  entire 
Los  Angeles  area  is  considered 

Loe  Angeles,  Calif . .'  KHJ-FM .  69  4,8  870  99.7 

Los  Angeles.  Calif .  KTLO .  61  4.8  870  100.1 


within  the  1000  /tv/m  contour  is 
substantially  similar  to  what  it 
would  be  under  standard  condi¬ 
tions. 

Where  the  existing  antenna 
heights  are  less  than  500  ft,  20  kw 
has  been  authorized,  but  such  sta¬ 
tions  will  be  required  to  conform 
with  a  minimum  500-ft  antenna 
unless  it  can  be  shown  to  be  not 
feasible. 

As  set  forth  in  the  new  regula¬ 
tions  which  will  be  described  sub¬ 
sequently,  the  United  States  is 
divided  into  two  areas :  Area  I 
includes  southern  New  Hampshire; 
all  of  Massachusetts,  Rhode  Island 
and  Connecticut;  southeastern  New 
York  as  far  north  as  Albany— 
Troy — Schenectady;  all  of  New 
Jersey,  Delaware,  and  the  District 
of  Columbia;  Maryland  as  far  west 
as  Hagerstown  and  eastern  Penn¬ 
sylvania  as  far  west  as  Harrisburg. 
Area  II  comprises  the  remainder 
of  the  United  States. 

In  Area  II  there  are  sufficient 
frequencies  so  that  all  existing 
licensees  in  any  city  could  be  given 
facilities  providing  substantially 
the  same  coverage  and  this  has 
been  done.  In  Area  I,  however,  a 
different  situation  exists.  Thus 
metropolitan  frequencies  in  any 
city  in  Area  I  will  be  substantially 
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FiXgO  FREQ.  RECtIVER 

Htnc 

f^QDEc  MO  M 


Mit 


STaMJ  Bf 


.ClktMt* 


Specialists  in  The  Development  of  UHF  Equipment 

and  in  The  Manufacture  of  UHF  Antennas 


INTERIOR  VIEW 


IF  so — this  is  the  Receiver  for  YOU! 


The  new  LAVOIE  Fixed  Frequency  Receiver  with  crystal 
controlled  oscillator  circuit  embodying  NEW,  high 
efficiency  harmonic  generator. 

Frequencies  between  100  and  3000  megacycle. 

Details,  quotation  promptly.  Please  state  your  require 
ments. 


RADIO  ENGINEERS  AND  MANUFACTURERS 

MORGANVILLE.  N.  J. 
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equal  only  so  far  as  the  1000  /tv/m 
contour  is  concerned.  Some  chan¬ 
nels  have  the  potentiality  for  cover¬ 
age  of  a  greater  area  beyond  this 
protected  contour.  This  factor  has 
applied  in  the  case  of  New  York 
City,  the  only  point  where  it  was 
not  possible  to  assign  frequencies 
of  substantially  the  same  coverage 
to  all  existing  stations. 

In  New  York  City,  therefore, 
FCC  decided  to  assign  frequencies 
with  the  maximum  service  area 
beyond  the  1000  /xv/m  contour  to 
existing  stations  that  are  pioneers 
in  f-m  broadcasting.  Channels 
involving  smaller  service  areas 
have  been  assigned  to  the  network 
stations  on  a  substantially  equiva¬ 
lent  basis  with  the  theory  that 
maximum  service  will  be  given  to 
listeners  in  the  area  by  allowing 
the  non-network  pioneer  f-m  sta¬ 
tion  the  greater  areas.  Network 
programs  will  presumably  be  avail¬ 
able  beyond  the  1000  /xv/m  contour 
from  network  affiliates  located 
closer  at  hand.  It  is  pointed  out 
as  obvious  that  since  the  networks 
all  own  stations  in  New  York,  the 
independent  stations  cannot  secure 
network  affiliations. 

Frequencies  assigned  to  the 
municipal  station  WNYC-FM  will 
provide  a  smaller  service  area 
beyond  the  1000  /xv/m  contour  than 
in  the  case  of  the  other  assign¬ 
ments,  but  this  station  has  previ¬ 
ously  indicated  that  its  purpose 
can  be  served  with  an  area  limited 
to  that  of  New  York  City. 


from  print  to  product' 


A  lens-mount  is  a  very  necessary  part  of 
sound-deteetion  equipment.  And,  like  the 
hundreds  of  other  equally  necessary  parts 
which  make  up  the  complete  unit,  it  must 
lie  turned  out  with  truly  engineered  pre¬ 
cision  to  assure  perfect  operation  .  .  . 
hairline  efficiency. 

Ace  turned-out  this  parti(!ular  part  from 
print  to  finished  product.  From  stainless- 
steel  bar-stock,  Ace  machined  the  blank, 
tapped  a  fine-class  thread,  and  thread- 
ground  the  O.D.  on  both  sides  of  the  flange, 
concentric  to  the  inside  tapping.  Deli(;ate 
pre(;ision  .  .  .  accuracy  throughout.  The 
entire  part  was  checked  on  go  and  no-go 
gauges  again  and  again  throughout  each 
operation  to  insure  concentricity. 

Ace  is  a  pioneer  in  this  ever-increasing 
accuracy  which  industrial  demands  have 
taught  to  mass-production.  Here,  under 
one  roof,  is  a  source  of  supply  for  small 
parts  or  assemblies  which  call  for  stamp¬ 
ing,  machining,  heat-treating,  or  grinding. 
And  Ace  offers  the  modern  ingenuity  and 
carefully  controlled  production  you  need 
in  current  peacetime  conversion.  Send 
sketch,  sample,  or  blueprint  for  quotation. 


Our  Engineering  Department  has 
contributed  to  many  of  the  most 
recent  developments  in  the  field 
of  motor  driven  timers  and  timing 
motors  ...  in  fact  most  of  these 
developments  are  built  around 
the  falnous  Haydon  Synchronous 
Timing  Motors  —  both  A.C.  and 
D.C. 

•ANY  SPEED 

Available  from  450  RPM  down 
to  1  revolution  in  1000  hours. 

•  SPECIAL  MOTORS 

With  friction  for  resetting.  Brake 
for  instant  stop.  Shift  for  auto¬ 
matic  reset.  Reversible. 

•  COMPLETE  TIMING 
ENGINEERINGSERVICE 

for  handling  any  timing  problem. 

•CATALOG  AVAILABLE 

Complete  data  on  most  recent 
developments  in  the  timing  held. 
Write  for  our  latest  Haydon  cata¬ 
log  containing  photographs,  bulle¬ 
tins  and  instructions  as  well  as 
pertinent  information  regarding 
these  latest  developments  in  tim¬ 
ing.  engineering  and  timing  mo¬ 
tors.  The  catalog  and  research 
service  are  offered  to  you  at  no 
obligation.  ®  1945 


Capacity  open  in  threads 


F-M  Rules  and  Regulations 

F-M  broadcasters  will  be  gov¬ 
erned  by  rules  and  regulations  pro¬ 
mulgated  as  Subpart  of  Part  3 
of  FCC’s  general  rules  and  regula¬ 
tions.  The  arrangement  is  such 
as  to  gather  in  one  place  all  mate¬ 
rial  relating  to  f-m  broadcasting. 
It  is  expected  that  eventually  tele¬ 
vision,  standard  broadcast,  citizens 
radio,  and  other  radio  services  will 
be  revised  so  that  their  rules  and 
regulations  will  fall  into  similar 
consolidation. 

For  convenience,  the  frequencies 
available  for  f-m  broadcasting 
including  those  assigned  to  non¬ 
commercial  educational  broadcast¬ 
ing  are  consecutively  numbered 
beginning  with  88.1  me.  Fre¬ 
quency  of  any  channel,  therefore, 
can  be  ascertained  by  87.9  0.2 


IH^RED  TIMING 


ACE  MANUFACTURING  CORPORATION 
for  Precision  Parts 
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CONOMY  in  size,  economy  in  cost,  and  efficiency 


JL>  of  operation  are  features  Magnavox  Electrolytic 
Capacitors  can  promise  —  and  deliver. 


w  ★  Through  the  use  of  a  finely  divided  fabricated 
aluminum  anode  and  improved  processing  technique, 
Magnavox  builds  capacitors  to  resist  severest  operating 
conditions  . . .  satisfaction  is  guaranteed. 


A  ★  Since  Magnavox  standardizes  containers  into  only 
eight  sizes,  design  and  assembly  problems  are  greatly  sim¬ 
plified,  assuring  greater  speed  and  efficiency. 


★  ★  Mechanically,  electrically  and  chemically 
Magnavox  capacitors  reflect  years  of  trial 
and  error  experience . . .  that  is  yours  to  com¬ 
mand.  The  Magnavox  Company,  Com- 
X  ponents  Division,  Fort  Wayne  4,  Ind. 

y 

New  Reference  Guide,  yours  for  the 
asking.  Capacitor  specifications  charted 
for  quick  reference.  Write  on  your  letterhead. 


has  served  the 


radio  industry  34  years 
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AMrtKiTt 

delay 

RELAY 


AMPERlTf 

delay 

RELAY 


They  are  COMPACT  — SILENT  — DEPENDABLE 
TROUBLE-FREE  — RUGGED  — and 

They  are  ADAPTABLE  for  power  outputs  from 
Milliwatts  to  Kilowatts. 

j'  Many  rectifier  applications,  heretofore  considered 
impractical,  have  been  devised  by  B-L  Engineers. 
It  is  more  than  likely  that  they  can  be  of  assistance 
in  solving  your  problems  of  converting  AC  current 
to  DC . . .  Write  for  Bulletin  R38-a. 

SELENIUM  (j 


COPPER 


MKTALLIC 

RKCTIFIKRS 


SULPHIDE 


X  channel  number.  Thus,  for 
example,  channel  45  is  96.9  me. 

Three  types  of  stations  are  out¬ 
lined  in  this  publication:  (1)  com¬ 
munity  stations  which  are  limited 
to  a  maximum  effective  radiated 
power  of  250  w.  and  a  maximum 
antenna  height  of  250  ft  above  the 
average  height  of  the  terrain  10 
miles  from  the  transmitter;  (2) 
metropolitan  stations  which  in 
Area  I  are  limited  to  a  maximum 
effective  radiated  power  of  20  kw 
with  a  non-directional  antenna 
having  a  height  of  500  ft,  and  in 
Area  II  where  the  Commission  will 
designate  service  areas  and  author¬ 
ize  appropriate  power  and  antenna 
heights  to  cover  them;  (3)  rural 
stations  which  will  serve  areas  pre¬ 
dominantly  rural  in  character  or 
where  at  least  50  percent  of  the 
population  within  the  50  fiv/m  con¬ 
tour  live  in  rural  areas  or  in  com¬ 
munities  smaller  than  10,000.  None 
are  slated  to  be  licensed  in  Area  I 
as  presently  defined. 

The  remainder  of  the  rules  cover 
administrative  procedure,  licensing 
policies,  equipment  considerations, 
technical  and  other  operations. 

Good  Engineering  Practice 


This  publication,  which  is  inti¬ 
mately  related  with  the  rules  previ¬ 
ously  described,  will  serve  as  the 
official  guide  for  manufacturers 
involved  in  the  construction  of  f-m 
transmitting  and  receiving  equip¬ 
ment.  The  standards  are  complete 
in  themselves  and  supersede  the 
previous  engineering  standards  or 
policies  of  the  Commission  concern¬ 
ing  f-m  broadcast  stations. 

Beginning  with  a  short  list  of 
definitions,  the  work  proceeds 
immediately  to  engineering  stand¬ 
ards  of  allocation,  topographical 
data  and  interference  standards, 
followed  by  field  intensity  measure¬ 
ments  in  allocation,  transmitter 
location,  antenna  systems,  trans¬ 
mitters  and  associated  equipment, 
indicating  instruments,  auxiliary 
transmitters,  determination  and 
maintenance  of  operating  power, 
frequency  and  modulation  monitors 
at  auxiliary  transmitters.  Also 
included  are  requirements  for  type 
approval  of  transmitters,  frequency 
monitors  and  modulation  monitors. 
Lists  of  approved  transmitters, 
frequency  monitors,  and  modula¬ 
tion  monitors  are  not  included  in 


BX  METALLIC  ELECTRICAL 

-L,  RECTIFIERS 


offer  you  these  advantages: 


THE  BENWOOD-LINZE  COMPANY 


1815  LOCUST  STREET  •  ST.  LOUIS  3,  MO. 

Long  distance  telephone  CEntral  5830 


Dum  mm 

PROVIDE, DELAYS  RANGING 
FROM  I  TO  120  SECONDS 


Other  important  features  include:— 

1.  Compensated  for  ambient  temperature 
changes  from  —40°  to  n0°F. 

2.  Contact  ratings  up  to  115V-10a  AC. 

3.  Hermetically  sealed  —  not  affected  by  al¬ 
titude,  moisture  or  other  climate  changes  .  .  . 
Explosion-proof. 

4.  Octal  radio  base  for  easy  replacement. 

5.  Compact,  light,  rugged,  inexpensive. 

^Circuits  available:  SPST  Normally  Open; 
Normally  Closed. 

WHAT’S  YOUR  PROBLEM?  Sond  for  "Spe- 
cM  1l^rob/em  Sheet”  and  Descriptive 
Bulletin.  ' 


AMPERITE  CO. 


561  BROADWAY! 
NEW  YORK  12.  N.  Y. 


In  Canada:  Atlas  Radio  Corp.,  Ltd. 
560  King  St.  W.,  Toronto 


i 

with 

porcelain 
beater  ;> 


wfHi  beater  wound 


directly  on  blade 
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Methacrylate  is  supplied  by  Plax  in  various  sizes 
and  shapes  of  rods  and  tubing,  and  in  fiber — in 
all  colors,  from  clear  to  pearlescent.  Characteris¬ 
tics  are  as  follows: 


MECHANICAL 

Elongation,  % 

Tensile  Strength,  p.s.i.  4.00< 

Modulus  of  Elasticity  in  Tension,  p.s.i.zlO* 
Compressive  Strength,  p.s.i.  10,000 

Flexural  Strength,  p.s.i.  10,000 

Rockwell  Hardness 

Impact  Strength,  ft.  lbs.  per  in.  of  notch; 

Vi"  X  Vx"  notched  bar  Izod  test 
Water  absorption,  24  hrs.,  % 


ELECTRICAL 

Volume  Resistivity,  ohm.  cms. 

(50%  rel.  hum.  at  25*C) 
Dielectric  Strength,  short-tinne 
volts  per  mil.  Vs  >».  thick 
Dielectric  Strengm,*stap-by>step 
volts  per  mil,  %  in.  thick 
Frequency  Dielectric  Constant 
60  3.0-3.7 

10*  3.0-3.S 

10*  2.8-3.3 


400 
Power  Factor 
0.05-0.07 
0.06-0.07 
0.02-0.03 


THERMAL 

Distortion  Temperature,  *F 
Transition  Temperature,  *F 
Softening  Point,  *F 
Specific  Heat,  cal.  per  *C  per  gram 
Burning  rate 

Thermal  Expansion,  10-*  per  *C 
Thermal  Conductivity,  10-*  cal.  per  sec. 

per  sq.  cm/l*C  per  cm. 

Resistance  to  Heat  (Continuous)  *F 


CHEMICAL  EFFECTS 

Weak  Acids  Practically  nil 

Strong  Acids  Affected  only  by  oxidizing  acids 
Weak  Alkalis  Practically  nil 

Strong  Alkalis  Practically  nil 

Alcohols  Attacked  above  40% 

Esters  Dissolves 

Ketones  Dissolves 

Aromatic  Hydrocarbons  Dissolves 

Liquid  sight  gauges,  transparent  models,  high 
frequency  insulation,  pen  and  pencil  parts,  fil¬ 
tration  equipment  parts,  decorative  architectural 
forms,  jewelry,  etc.  may  all  be  advantageously 
produced  from  Plax  methacrylate  rods,  tubing 
and  fiber.  Methacrylate  has  unique  optical  prop¬ 
erties  .  .  .  For  data  on  stock  sizes,  write  Plax. 


Ttm  foHomnp  titmratw  it  «»mfdbl0t 

I»iti«tin5  on  Plax  |^ystyir«A«  p^ucts  and 
hpwlo  ^ll^||ine  thorn.  .  > 

Data  an  Pkix  ciriluto**  ocftato 
tcrfo  lHff)Tcrt»  pFOCIvctS.  .  r 

Ah  articio  Plax^s  blowt 

illlyl  -  PolyaBiy#^^  Sfyroni^  om 

the  other  by  Pica  hi  voriow 

In  cooperotioh  Company, 

Irvington  IT,  N.  PfoTC  cbe  gw  you  help  coaermg 
neoHycdl  pIcttHfeioteHditopd  methods.  For  sech  help, 
or  for  any  of  fbted  obove . . .  wdte  Plax. 


tAsrncs 
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Made  right ...  to  work  right . . .  and  $tay 
right,  whether  in  stock  ratings  or  to  your 
own  spedfications  you  will  find  Hi-Q  com- 


Hi'Q  Ceramic  Capacitors  are  of  titanium 
dioxide  (for  temperature  compensating 
types)  and  are  tested  for  physical  dimen> 
sions,  temperature  co-effident,  power  factor 
and  dielectric  strength.  Cl  ty|M  with  axial 
leads;  CN  type  with  parallel  leads. 


Hi'Q  Wire  Wound  Resistors  can  be  pro* 
duced  promptly  and  in  quantity  —  with 
quality  physical  specifications  and  high 
performance  electric  specifications. 


Hi-Q  Choke  Coils  are  uniform  in  their 
high  quality  performance.  Ruggedly  con- 
struaed  for  long  service. 


ELECTRICAL  REACTANCE 
CORPORATION 

FRANKLINVILLE,  N.Y. 


the  publication,  but  will  be  issued 
from  time  to  time  by  the  Commis¬ 
sion.  The  document  ends  with  a 
list  of  f-m  broadcast  application 
forms. 

Maritime  Radio  and  Radar 

Research  relating  to  the  question 
of  minimum  requirements  of  radar 
equipment  for  use  on  merchant 
vessels  will  be  undertaken  by  the 
U.  S.  Coast  Guard,  whose  tradi¬ 
tional  functions  of  saving  lives 
and  property  at  sea,  maintaining 
and  operating  aids  to  navigation, 
and  merchant  marine  inspection, 
naturally  create  a  vital  interest  in 
this  subject. 

Canadian  F-M 

The  first  experimental  f-m  broad¬ 
cast  station  of  the  Canadian  Mar¬ 
coni  Co.,  recently  went  on  the  air. 
Using  the  Armstrong  system,  the 
transmitter  is  located  at  the  Mar¬ 
coni  factory  in  the  town  of  Mount 
Royal.  It  is  programmed  over  high- 
fidelity  lines  from  studios  of  Sta¬ 
tion  CFCF  in  Montreal  and  oper¬ 
ates  on  48.8  me  with  a  power  of  25 
watts.  Call  letters  are  VE9CM.  Its 
immediate  purpose  is  to  test  f-m 
receivers  built  by  the  company. 

IRE  Meeting  Committee 

Activities  at  the  annual  winter 
technical  meeting  of  IRE,  New 
York,  N.  Y.,  January  23-26,  1946, 
come  under  the  chairmanship  of 
Edward  J.  Content  of  the  meeting 
committee.  The  committeemen  are : 
Austin  Bailey ;  Howard  Frazier ; 
W.  B.  Lodge;  S.  L.  Bailey;  G.  W. 
Bailey,  and  Miss  Elizabeth  Leh¬ 
mann. 

First  of  the  major  features  will 
be  the  annual  banquet  held  Thurs¬ 
day,  January  24,  at  which  a  speaker 
of  national  prominence  will  address 
the  members  and  their  visitors.  In 
addition,  there  will  be  entertain¬ 
ment  highlights.  At  this  function 
also,  two  major  annual  awards  are 
scheduled  to  be  made :  the  Institute 
Medal  of  Honor  awarded  in  recog¬ 
nition  of  distinguished  service  in 
radio  communications,  and  the  Mor¬ 
ris  Liebmann  Memorial  Prize  made 
“to  a  member  of  the  Institute  who 
has  made  public  during  the  recent 
past  an  important  contribution  to 
radio  communications.” 

Announcement  will  then  be  made 


SIZES 

CREATIVE 

CROMMETS 


I.  D.  SIZES  ^8' TO 
'/z^CLEARANCE 

CHAMFERED 
EDGES 


riGEARED  COLLARS 

RNE  THREAD 
ASSURES  SNUG  FIT 

THREADS  CLEAN] 


Four  new  larger  sizes  of 
CREATIVE  100%  PHENO¬ 
LIC  PLASTIC  GROMMETS 
(up  to  M "  i.  d.)  are  now  avail¬ 
able  for  radio,  electronic  and 
electric  instruments...«S^ifJ  for 
a  sample  of  each  of  the  eight 
standard  stock  sizes,  mounted 
on  a  convenient  card. 


CREATIVE’S  CUSTOM  SERVICE 

You  don’t  have  to  build  molda  to  get  Plastic 
Parts  with  Inserts  such  a*  knobs,  terminal*, 
etc.  Get  the  facta  about  this  unusual  custom 
service  . . .  CALL  ON  CREATIVE. 


<p 

PLASTICS  CORP. 

978  KENT  AVE  BROOKITN  5,  NEW  YORK 
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A  TELECHRON  SWITCH  CLOCK 
MAKES  YOUR  RADIO  AN  ALARM 


The  C-40  Telechron  electric  radio  switch  clock  gives  your 
low-priced  bedside  set  powerful  new  sales  appeal.  The 
C-40  is  an  absolutely  accurate  electric  clock  —  plus  a 
switch  that  turns  on  the  radio  at  any  pre-selected  time. 

The  cost  of  the  C-40  is  low.  Installation  is  easy  and 
inexpensive.  Operation  is  simple,  too.  The  alarm  is  set 
with  a  single  control  knob  to  the  desired  time.  The  clock 
switches  on  the  radio  to  awaken  the  owner  with  music. 

Telechron  C-40  is  available  for  panel  mounting  — 
with  dial  and  hands  styled  to  your  individual  needs.  The 


precision-built  Telechron  synchronous  motor  guarantees 
absolutely  accurate  time.  And  the  exclusive,  sealed-in 
lubrication  system  assures  years  of  dependable,  trouble- 
free  service.  For  full  details,  write  or  wire  Industrial  Sales 
Division,  Dept.  K,  Warren  Telechron  Company,  Ash¬ 
land,  Massachusetts. 
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GENERAL  OFFICES  UOO  N  CLAREMONT  AVE  ,  CHICAGO  22,  ILL  ,  U  S  A 


of  the  appointment  of  new  fellows 
to  the  Institute,  and  the  president 
of  the  Institute,  Dr.  William  L. 
Everitt,  will  address  the  convention 
and  hand  the  gavel  to  the  newly 
elected  incoming  president. 

Next  major  feature,  according  to 
Donald  H.  Miller,  chairman  in 
charge  of  Special  Features,  will  be 
the  annual  President’s  Luncheon 
held  Friday,  January  25,  honoring 
the  incoming  president. 

One  of  the  big  events  of  the  Meet¬ 
ing  will  be  the  greatly  expanded 
main  commercial  exhibits.  For  this 
purpose  all  of  one  floor  and  part  of 
another  in  the  Astor  Hotel  have 
been  reserved.  It  is  expected  that 
150  firms  or  more  will  take  part  in 
this  show,  according  to  H.  F.  Scarr, 
chairman  in  charge  of  exhibits. 

Finally,  the  major  feature  of  ev¬ 
ery  annual  meeting — the  reading 
of  scientific  papers  and  the  sessions 
and  symposiums  on  the  latest  elec¬ 
tronic  developments — are  expected 
to  take  on  particular  significance 
this  year  with  papers  on  many  vital 
subjects  hitherto  restricted  by  mili¬ 
tary  security. 

Tentative  subjects  scheduled  for 
the  meeting.  Dr.  A.  E.  Harrison, 
chairman  in  charge  of  Papers,  an¬ 
nounced,  will  include :  broadcasting, 
frequency  modulation  and  televi¬ 
sion;  navigational  aids;  communi¬ 
cations  and  relay  links;  radar; 
industrial  electronics ;  testing 
equipment ;  new  developments  in 
panoramic  reception ;  microwave 
measuring  devices ;  broadcast  re¬ 
ceivers  ;  vacuum  tubes ;  antennas 
and  radio  wave  propagation. 

As  is  customary,  all  papers  will 
be  presented  for  the  first  time  at 
this  Meeting  and  none  will  have 
been  published  before  in  any  form. 
While  two  technical  sessions  will  be 
run  simultaneously  in  accordance 
with  last  year’s  successful  plan,  the 
papers  and  sessions  will  be  so  ar¬ 
ranged  that  important  sessions  and 
expositions  on  the  same  subjects  or 
related  subjects  will  not  conflict. 

Chairmen  of  technical  commit¬ 
tees  are:  P.  S.  Carter,  antennas; 
L.  E.  Whittemore,  annual  review; 
E.  A.  Guillemin,  circuits ;  A.  C. 
Keller,  electroacoustics;  C.  J. 
Young,  facsimile;  C.  C.  Chambers, 
frequency  modulation;  H.  A. 
Wheeler,  handbook;  P.  D.  Zottu, 
industrial  electronics;  W.  G.  Cady, 
piezoelectric  crystals;  D.  E.  Foster, 


(B&uUnq 


ETE^ni 
1  OPERATION 


With  DI'ACRO  Benders 


DI-ACRO  Precision 
Bending  is  accurate  to 
.001'  for  duplicated 
parts.  DI-ACRO  Benders 
bend  angle,  channel,  rod, 
tubing,  wire,  moulding, 
strip  stock,  etc.  Machines 
are  easily  adjustable  for 
simple,  compound  and 
reverse  bends  of  varying 


DI-ACRO  B«nd«r 
No.  1 

Forming  radiui  V 
F^prox.  Capacity 
I  round  cold 
I  roiled  ateel  bar  or 
I  equivalent. 


The  DI-ACRO  Bender 
makef  perfectly  centered 
cye»  from  rod  or  atrip  atock 
at  high  hourly  production  ^ 

ratea.  Both  eyea  and  cen-  T 

tering  bend  are  formed 
with  one  operation.  Any  aize  eye 
may  be  formed  within  capacity  of 
bender  and  ductile  limiia  of  ma¬ 
terial. 


DI-ACRO 
Bondar  No.  2 

Forming  radiua 
6'  approx.  Capa- 
city  round 
cola  rolled  ateel 
bar,  formed  cold 
to  1*  radiua.  Alao 
Bender  No.  3, 
with  forming  ra¬ 
diua  9*  approx. 


^  Oli-Liss* 

^^niCATlHG 


Sand  for  CATALOG 

“DIE-LESS”  DUPLICAT¬ 
ING  ahowing  many  kinda 
of  “dieleaa”  duplicating 
produced  with  DI-ACRO 
Bendera,  Brakea  and  Shean. 


Doughnut  Coila  for  alactronic  and  talaphona  purpoaat. 
High  Parmaobility  Coraa  ora  hydrogen  annealed  and 
heat  treated  by  a  special  process  developed  by  DX  engi- 
noars.  Send  us  your  “specs”  today— ample  production 
facilities  for  immediate  delivery. 


COILS 
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DI-ACR( 

■ — PtECISION  mmhimesTZI 

SI 

-a^MTTTTTTrrMirTTWT: 

amiL-i 

minrnFB.co. 

321  EIGHTH  AVENI 

UE  SOUTH  •  MINNEAPOLIS  15,  MINN. 

HOW  ARE  you  FIXEinOR  COMPETITION 


1 


MAGUIRE  INDUSTRIES,  INC. 

375  Fairfield  Avenue,  Stamford,  Conn. 


ELECTRONIC  &  MECHANICAL  POWDER  METALLURGY 


electronics  — Nortmfcer  1945 


481 


ACCURACY  OF 
LARGER  METERS  IN 

MB  l-inch 
Miniatures 


Aluminum  Coil  Fbrm,  '  ^  ^ 
Prvcitioii'Wound  Coil 


Standard  Jewal  Bearings 
and  Precision  Pivots 


Alnico  No.  5 
Permanent  Mogndt 


Soft  iron 
Pole  Pieces 


Accuroteiy  Calibrated 
All-Metal  Scale 


fully  built,  MB  meters  have  the 
stamina  and  accuracy  to  meet 
the  most  precise,  rigorous  tests. 
Lightweight  moving  coil  mounted 
on  standard  size  jewel  bearings 
and  pivots  . . .  powerful,  retentive 
magnet  .  .  .  hermetically  sealed, 
anodized  aluminum  case— all  com¬ 
bine  to  give  ability  to  withstand 
vibration,  shock,  temperature  ex¬ 
tremes,  moisture. 

These  1%  oz.  instruments  are 
available  in  standard  DC  ranges 
from  100  microamperes  through 
10  milliamperes  .  .  .  and  0-10  and 


0-50  millivolts.  Standard  exter¬ 
nal  shunts,  multipliers,  rectifiers 
available  for  other  ranges.  MB 
also  offers  a  IV^-inch,  iy2  oz. 
model  self-contained  in  all  stand¬ 
ard  DC  ranges,  and  rectifier-type 
AC  voltmeters,  milliammeters. 

MB  miniature  meters  are 
adaptable  to  a  hundred  and  one 
uses  .  .  .  wherever  the  measured 
quantities  utilize  electrical  cur¬ 
rents.  Any  scale  or  pointer  can 
be  specified.  Our  engineers  will 
be  glad  to  aid  in  your  problems. 
Write  Dept.  H  for  details. 


MICROAMMETERS 

MILLIAMMETERS 

AMMETERS 

MILLIVOLTMETERS 

VOLTMETERS 


Plan  to  take  advantage  of  this 
little  instrument  that  does  such 
a  big  job.  It’s  the  smallest,  light¬ 
est  made  .  .  .  and  you  can  have 
the  utmost  confidence  in  its  per¬ 
formance. 

Precision  designed  and  skill- 


MANUFACTURING  COMPANY,  INC 

'A''  " 

~  '  faUtnwMHt  Division 

%  250  Dodge  Ave„  East  Haven  12,  Conn. 


ELECTRICAL  METERS  FOR  AIRCRAFT  AND  PORTABLE  EQUIPMENT 
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Speed  peacetime  goods 
to  market  with... 


SUB-ASSEMBLIES! 

CUppard  can  help  you  whisk  new  radio, 
electrical  and  electronic  devices  off  to 
market  .  .  .  fast !  Why  ?  Because  Clippard 
Manufacturing  facilities  are  streamlined  for 
the  mass  production  of  such  precision  parts 
as  Sub-Assemblies,  R.  F.  Coils,  Electro- 
Magnetic  Windings,  or  Special  Test  Instru¬ 
ments  to  speed  production.  Practical  en¬ 
gineering  department.  Skilled,  experienced 
workers.  One  to  a  million  units  made  as 
you  want  them  .  .  .  when  you  want  them ! 
Send  details  of  your  Sub-Assembly,  coil  or 
test  instrument  problem  for  solution  and 
quotes  to  Clippard,  TODAY ! 

■  SUB-ASSEMBLIES 

*  R.  F.  COILS 

*  ELECTRO-MAGNETIC 

2  WINDINGS 

”  SPECIAL  INSTRUMENTS 

*  FOR  ELECTRICAL  AND 

"  ELEaRONIC  TESTING 

g  NOTE:  PRODUCTION  «  INSPECTION 
ENGINEERS.  Send  your  name  on  com¬ 
pany  letterhead  for  mailings  on  latest 

*  developments  in  Clippard  Test  and 

*  Inspection  Equipment. 


radio  receivers ;  J.  F.  Morrison,  ra¬ 
dio  transmitters;  J.  A.  Stratton, 
radio  wave  propagation  and  utiliza¬ 
tion  ;  W.  T.  Cooke,  railroad  and 
vehicular  communications;  R.  F. 
Guy,  standards;  E.  W.  Schafer, 
symbols;  I.  J.  Kaar,  television;  R. 
S.  Burnap,  vacuum  tubes. 

It  is  contemplated  that  the  Insti¬ 
tute  will  run  organized  inspection 
trips  to  points  of  interest  through¬ 
out  the  city  for  out-of-town  mem¬ 
bers. 

The  Institute  of  Radio  Engineers 
enters  its  33rd  Winter  session  with 
a  membership  of  more  than  16,000 
throughout  the  world,  the  largest  in 
its  history.  Of  this  total,  more  than 
12,000  members  are  in  the  United 
States. 

Radio-Television  Control 
of  Missiles  Announced 

Pilotless  bombers  and  rockets  with 
television  eyes  and  complete  radio 
control  are  now  a  reality,  according 
to  Brigadier  General  David  Sarnoff, 
president  of  RCA,  in  speaking  at  a 
meeting  of  the  American  Academy 
of.  Political  and  Social  Science  Oct. 
5.  “So  deft,  so  all-seeing,  is  the 
radio-television  control”,  he  said, 
“that  from  launching  sites  the  oper¬ 
ator  pressing  push-buttons  can 
guide  the  winged  missile  as  if  he 
were  inside  its  shell.  If  he  sees  that 
the  rocket  is  going  to  miss  the  tar¬ 
get  he  can  turn  it  quickly;  he  can 
even  make  it  loop-the-loop”.  'Con¬ 
tinuing,  he  envisioned  thousands  of 
television-eyed  monsters  of  destruc¬ 
tion  coming  through  the  skies, 
loaded  with  warheads  of  atomic 
power,  with  no  nation  immune  be¬ 
cause  physical  barriers  of  land  and 
water  no  longer  limit  battlefields. 
“The  victor  will  be  the  one  best 
fortified  by  science  and  develop¬ 
ment,  by  discovery  and  invention, 
and  by  the  use  of  scientific  weapons 
in  the  hands  of  the  ablest  fighters.” 

Television  Receiver  Parts 

Televisor  production  is  expected 
to  divide  itself  up  into  a  number  of 
different  strata,  according  to  Allen 
B.  DuMont  of  the  Allen  B.  DuMont 
Laboratories,  Passaic,  N.  J.  Hun- 
dred-dollar  receivers  will  probably 
supply  the  mass  audience  necessary 
to  sustain  the  industry.  They  can 
be  viewed  by  no  more  than  two  or 
three  persons  at  once.  In  the  next 


GOULD-MOODY 

yrnfriocAcd 

Professional  Quality 


ALUMINUM 
INSTANTANEOUS 
RECORDING  BLANKS 


Technological  advancements 
brought  about  by  our  wartime 
assignments  provide  critical  en¬ 
gineers  with  "Black  Seal"  blanks 
of  improved  cutting  and  repro¬ 
duction  qualities  plus  more 
satisfactory  play-back  life. 


Rapid  Deliveries  to 

Breadcasting  Stations 
Rneording  Studios 
Motion  Picture  Sound  Studies 
Scheois  end  Coiieges 
Gevornmontai  Agencies 


Old  Aluminum  Blanks  Rncoated  wHk 
"Black  Snal"  Formula  on  Short  Motleo 


395  BROADWAY.  NEW  YORK  13,  N.  Y 
Cable  Address  Recordisc,  New  York.  N.  Y. 
Eiport  Depi  Royal  National  Corr.pany,  Inc 
89  Brood  Strcpt,  New  York 
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UNITED  CINEPHONE  CORPORATION 

Designers,  Engineers  and  Manufacturers  of  Electronic  Products 
^0  NEW  LITCHFIELD  STREET  TORRINGTON,  CONNECTICUT 


FOR  ^ 
TELEVISION 
RADAR  AND 
FAC-SIMIIE 


^tuteL 

VIDEO  AMPLIFIER 


Designed  primcorily  for  use  in  amplifying  complex  waves  to  be  viewed  on  an 
oscilloscope,  this  instrument  is  also  extremely  useful  in  laboratory  work  as  on 
audio  amplifier  for  tracing  and  measuring  small  R.  F.  Voltages,  (os  in  the 
early  stages  of  radio  receivers,)  and  many  similar  applications. 


BAND  WIDTH:  Frequency  response  is  flat  within.  l.S  DB 
of  the  10  KC  response  from  15  cycles,  to  4  megacycles  and 
3  DB  from  10  cycles  to  4.5  megacycles.  Phase  shift  is 
controlled  to  provide  satisfactory  reproduction  of  pulses 
on  the  order  of  one  micro-second,  and  square  waves  at 
repetition  rates  as  low  as  100  per  second. 

GAIN'  The  gain  is  approximately  1000  when  direct  input 
is  used.  Use  of  probe  input  introduces  on  attenuation  of 
approximately  10:1. 

INPUT  is  normally  through  a  probe  (furnished  with  the 
equipment),  which  has  on  input  circuit  consisting  of  a 
1.1  megohm  resistance  in  parallel  with  approximately  18 
mmfd.  The  an^liiier  direct  input  (without  probe)  is  ap¬ 
proximately  2.2.  megohms  of.  resistance  in  parallel  with 
40  mmfd. 

OUTPUT  voltage  can  be  adjusted  from  ser6  to  50  volts 
R.M.S.  with  a  sine  wove  signal. 

LOAD  IMPEDANCE:  Designed  to  work  into  a  load  of  not 
more  than  22  mmfd. 

INQUIRE  EARLY  TO 


RIPPLE  OUTPUT  is  less  than  O.S  volt  for  all  operating  con¬ 
ditions  and  all  positions  of  gain  control. 

CIRCUIT  FEATURES:  A  cathode  follower  input  stage  pro¬ 
vides  circuit  isolation  and  is  equipped  with  a  3-position 
attenuator. 

Attenuator  ratios  are  1:1,  10:1  and  100:1  (This  is  in 
addition  to  probe  attenuation).  A  gain  control  conveniently 
varies  the  video  output.  A  "Signal  Polarity"  switch  u 
provided  which  carries  the  cathode  bias  on  the  output 
stage  in  such  a  manner  that  the  amplifier  may  be  adjusted 
for  optimum  performance,  regardless  of  the  polarity  of 
the  input  signal. 

OPERATING  VOLTAGE:  110  to  120  volts.  60  cycles. 

POWER  CONSUMPTION:  100  watts,  ' 

WEIGHT:  35  pounds  (Complete  with  tubes  and  probe). 

WIDTH:  73/4"  HEIGHT:  9"  LENGTH:  203/4*' 

E  PROMPT  DELIVERY 
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/ltte4iiio4t ! 
RADIO  STATION 
ENGINEERS! 


can  now  nrake 


immediate  delivery  on 

hallicrafters 

Model  S-36-A  V.H.F, 

RECEIVERS 

FM-AM-CW  27.8  to  143  Me. 


Covers  old  and  new  FM  Bands 


0  Tht  Modal  S-3t-A  it  probably  tha  most 
vartofila  V.H.F.  racaivar  avar  datignad. 

•  Covaring  a  fraquancy  ronga  of  27.1  to 
143  Me.,  it  parformt  aquolly  wall  on  AM, 

•  FM .  or  at  a  communicationt  racaivar  for 
CW  talagraphy.  Equipmant  of  thit  typa 

•  wot  introducad  by  Hollicraftart  mora  than 
0  fiva  yaart  ago  and  claarly  anticipatod  tha 

pratant  trand  toward  improvad  tarvica  on 

•  tha  highar  fraquanciat. 

•  Fiftaan  tubat  ara  amployad  in  tha  S-3t-A 
including  voltaga  ragulator  and  ractifiar. 

•  Tha  RF  taction  utat  tnraa  acorn  tubat.  Tha 
typa  9SS  RF  amplifiar  in  conjunction  with 

•  an  intarmadiata  fraquancy  of  5.25  Me. 

-  atturat  adequota  imaga  raiaction  ovar  tha 

antira  ranga  of  tha  racaivar.  Tha  avaraga 

•  ovar-all  tantitivity  it  battar  than  5  micro- 
voltt  and  tha  parformanca  of  tha  S-35-A 

•  on  tha  vary  high  fraquanciat  it  in  avary 
way  comparabla  to  that  of  tha  batt  com- 

•  municationt  racaivart  on  tha  normal  thort 

0  wova  and  broadcatt  bandt. 

•  Tha  audio  ratponta  curva  it  attantially  flat 
within  wida  limitt  and  on  output  of  ovar 

•  3  wattt  with  latt  than  5y«  dittortion  it 

\  availabla.  Output  tarminalt  for  500  and 

•  5000  ohmt  and  for  balancad  500  ohm  lina 
ara  providad. 


NOTE:  For  tliosc  rpiiiiirine  hlKlier  freniipnrv 
lerpivei'K,  Harvey  ran  now  supply  from  stork 
the  Hallirrarters  Model  8-:i7,  with  a  frequrnry 
l  aniie  of  130  Mr.  to  210  Mr. 


range  will  come  receivers  supply¬ 
ing  an  8  by  10  or  possibly  11  by  14 
in.  image  and  running  to  a  price  of 
three  hundred  dollars  or  more.  Six 
to  twelve  people  accommodated. 

In  the  upper  reaches  will  be  found 
television  on  a  par  with  movies,  pro¬ 
jected  on  a  screen  to  be  viewed  by 
a  roomful  of  people,  and  the  asking 
price  will  be  around  a  thousand 
dollars.* 

Components  constitute  the  main 
reason  why  television  prices  will  be 
decidedly  higher  than  those  for 
radio  receivers.  Even  with  the  mid¬ 
dle  level  sets,  voltages  in  the  order 
of  5,000  and  over  will  be  involved,  ' 
and  for  daily  operation  good  qualit;;-' 
parts  will  be  essential  to  keep  serv¬ 
icing  at  a  minimum.  Such  compo¬ 
nents  are  available,  DuMont  pointed 
out,  because  they  are  the  kind  that 
have  been  used  in  radar  and  other 
war-time  electronic  devices.  How¬ 
ever,  they  are  relatively  expensive. 

Vehicular  Receivers 

Vertical  polarization  is  recom¬ 
mended  as  preferable  to  horizontal 
for  vehicular  reception,  in  the  re¬ 
port  of  a  recent  meeting  of  the 
Committee  on  vehicular  receivers 
of  the  receiver  section  of  the  RMA 
Engineering  Dept.  It  was  recom¬ 
mended  to  the  executive  committee 
that  a  statement  be  adopted  to  the 
effect  that  since  vertical  polariza¬ 
tion  gives  the  most  satisfactory  re¬ 
ception  to  automobile  radio  listen¬ 
ers,  broadcasters  should  consider 
adding  to  the  cost  of  their  antenna 
array  with  the  reward  of  an  in¬ 
creased  and  better  served  audience. 

However,  it  was  not  suggested 
that  polarization  be  frozen  without 
further  investigation  since  it  is  be¬ 
lieved  that  the  manufacturers  may 
be  able  to  produce  an  antenna  which 
is  more  efficient  for  horizontal  po¬ 
larization. 

Another  resolution  which  was 
recommended  for  incorporation  in 
RMA  Standards  is  related  to 
chassis  pickup.  Vehicular  receivers 
installed  according  to  manufac¬ 
turer’s  instructions  and  using  mate¬ 
rials  supplied  by  the  manufacturer 
should  exhibit  no  perceptible  chas¬ 
sis  pickup  with  any  setting  of  user 
controls  if  they  are  to  qualify  under 
standards  of  good  engineering  prac¬ 
tice. 

“Chassis  pickup”  was  defined  as 
interference  arriving  at  the  re- 
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ceiver  other  than  through  the  an¬ 
tenna,  and  “perceptible”  means  that 
the  noise  output  should  be  the  same 
with  the  engine  stopped  or  running. 
Methods  for  testing  chassis  pickup 
were  also  outlined. 


Moisture  and  Fungus 

Communications,  electronics  and 
associated  electrical  equipment  is 
covered  in  a  proposed  standard 
specification'  JAN-T-162  recently 
issued  with  the  date  of  May  26, 
1945.  Outlining  the  general 
process  for  treatment  of  products 
against  moisture  and  fungus,  the 
publication  supersedes  one  dated 
March  23,  1945,  as  well  as  previous 
issues  of  Specification  71-2202-A. 


of  comfiieU 
€iMd  cCUcUUd  iHfonmatioHf 


A  concit*,  informativ*  pi«c»  of  litorerturo.  Fully  illus- 
tratod  with  (traighlforword  data  that  simplifios  propor 
choico  and  facililatot  ordoring  to  exactly  moot  your 
roquiromonts.  Covort  all  standard  items  as  wtll  as 
custom  built  sealed  loads  and  multiple  headers.  Break¬ 
down  voltages,  high  voltage,  skirted  units  are  in¬ 
cluded.  E-l  components  can  be  furnished  on  short 
notice  often  in  quantity  direct  from  stock.  Write  ^or 
your.' copy  of  this  new  folder  today.  No*  obligation  < 


Surplus  Disposal 

Electronic  and  radio  communica¬ 
tion  equipment  of  no  further  value 
to  the  armed  forces  is  being  dis¬ 
posed  of  through  the  Reconstruc¬ 
tion  Finance  Corp.  and  more  than 
225  radio  and  electronic  manufac¬ 
turers  who  have  accepted  assign¬ 
ments  to  act  as  agents  for  RFC. 
Little  of  the  equipment  is  expected 
to  be  sold  in  its  original  form.  Some 
of  the  expected  conversion  includes, 
antennas  into  garden  umbrella  hold¬ 
ers;  mine  detectors  into  divining 
apparatus;  and  tubular  steel  and 
plywood  masts  into  flag  poles. 

Law-enforcing  bodies,  educa¬ 
tional  institutions  and  tax-sup¬ 
ported  organizations  will  be  given 
preference  in  the  sale  of  the  equip¬ 
ment.  By  and  large,  the  price  setup 
will  include:  (1)  electrically  and 
mechanically  perfect  and  unmarred 
units — new  prices;  (2)  ditto  but 
marred  parts — slight  reductions, 
and  (3)  ditto  but  battered  parts— 
larger  reductions. 


Typas  .  .  .  cfxas  .  .  .  sfomf-  * 
^  ord  and  custom  dasigns ...  * 

•  material  ...  consfruetlon 

•  ...  faatwras  .  .  .  voltag*  • 

•  ratings  .  .  dfmanslonal 

•  data  aad  coding  systam^^H 


FLEXIBLE 


RELIABLE 


REASONABLY  PRICED 


Japanese  Coverage 

A  RADIO  STATION  saved  twenty  Su¬ 
perfortresses,  as  well  as  the  lives  of 
200  fliers  and  property  worth  more 
than  $15,000,000.  KSAI,  a  propa¬ 
ganda  station  located  at  Saipan  is 
capable  of  concentrating  the  energy 
of  five  of  the  most  powerful  broad¬ 
casting  stations  in  the  U.  S.  toward 
Japan. 

First,  Japanese  engineers  tried 
unsuccessfully  to  jam  it  and  the 
next  night  radio  Tokyo  urged  its 
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audience  to  turn  off  their  radios,  go 
to  bed  early  and  conserve  their 
strength  through  refreshing  sleep. 

Meanwhile,  however,  a  crippled 
Superfort  with  smashed  navigation 
equipment  had  used  the  beam  to  get 
home  to  Saipan  from  a  mission,  and 
the  Army  immediately  requested 
that  KSAI  stay  on  the  air  24  hours 
a  day  thereafter.  Requests  for  posi¬ 
tion  from  lost  fliers  dropped  from 
the  previous  average  of  140  a  day 
to  a  mere  20. 


Birth  of  Radio 

Etheric  Force,  the  name  given  by 
Thomas  A.  Edison  to  the  phe¬ 
nomenon  underlying  radio,  was  first 
discovered  by  that  inventor  in  No¬ 
vember,  1875,  70  years  ago  next 
month.  It  was  1883  before  he  came 
upon  the  so-called  Edison  Effect, 
basis  of  the  electron  tube.  Five 
years  later  an  induction  telegraphy 
system  of  his  was  installed  on  the 
Lehigh  Valley  Railroad  and  used  for 
several  years  between  stations  and 
moving  trains. 

Earlier  this  year  the  Soviet  Un¬ 
ion  celebrated  the  50th  anniversary 
of  Alexander  Popov’s  early  work  in 
wireless — including  ship  to  shore 
communication. 


Television  in  Britain 

A  REVAMPED  VERSION  of  the  old  415- 
line  television  transmission  has 
been  recommended  for  reactivation 
by  a  British  Government  Commis¬ 
sion  concerned  with  the  problem. 
However,  nothing  has  been  dis¬ 
closed  yet  regarding  the  type  and 
quality  of  receivers  to  be  available. 
Another  unresolved  factor  is  the 
question  of  relationship  between 
television  and  the  cinema,  at  least 
one  possible  commercial  tie-up  be¬ 
tween  the  two  has  been  observed. 


Bus  with  Radio 

Experimental  f-m  bus  communica¬ 
tion  is  in  operation  on  lines  of  the 
Washington,  Virginia  and  Mary¬ 
land  Coach  Co.,  using  General  Elec¬ 
tric  equipment.  Installation  fol¬ 
lowed  receipt  by  the  coach  company 
of  the  first  permit  issued  by  the 
FCC  for  this  type  of  operation. 

Radio  is  being  used  to  test  its 
effectiveness  in  improving  bus  serv- 


TO  users  "s 

Ttoostornrer  reco 

Seolea,  Oraur"  ^ 

?ons»uc"°"  “/dlpenaoW*  oper- 


C.T.also  makes... 

Power  transformers  for 
radio  and  other  elec¬ 
tronic  circuits,  audio 
and  filter  reactors,  in¬ 
strument  transformers, 
auto  and  control  trans¬ 
formers,  wave  filters, 
fluorescent  ballasts 
and  ignition  coils. 


CHICAGO  TRANSFORMER 

DIVISION  Of  fSSfX  WIfll  COPPORATION 

35  01  WEST  ADDISON  STREET 
.  CHICAGO,  18 
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C.  T.  C. 

from  Top 


A  .050"  hole  through  the  shaft 
permits  wiring  from  top  or  bottom 
side  of  the  terminal  board  without 
time  lost  drilling  holes.  They’re  ' 
hrmly  anchored  and  swiftly  set  by  a 
simple  swaging  operation.  Knurling 
at  base  of  Lug  prevents  twisting  or 
turning. 

C.T.C.  SPLIT  TERMINAL  LUGS 
Write  for  C.  T.  C,  Catalog 


are  particularly  suitable  for  manu* 
facturing  transformers  or  other 
potted  units  requiring  soldering 
after  potting. 

Stocked  to  lit  terminal  boards 
— custom-made  B  W 

to  your  specilica-  V  w 

tions  in  produc-  JL 
tion  quantities.  TT  Y  ■ 

No.  100 


CAMBRIDGE  THERMIONIC  CORPORATION 

439  Concord  Avenue  .  Combridge  38,  Moss. 
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Unlimited  coding 
plus  maximum 
insulation  resistance 

Spiralon,  a  new  Surco  plastic  in¬ 
sulated  wire,  spiral  striped,  offers  the 
widest  range  of  tracer  code  identifica¬ 
tion  in  small  as  well  as  large  sizes  of 
wire,  in  short  as  well  as  long  lengths. 
By  avoiding  use  of  color  pigments,  the 
primary  covering  retains  full  insula¬ 
tion  resistance. 

With  Nylon  Jacket 

Spiralon  reduces  weight,  permits  a 
smaller  OD.,  increases  fungi  and  abra¬ 
sion  resistance,  allows  increased  volt¬ 
age,  improves  all  electrical  properties, 
eliminates  all  voids  in  the  covering 
which  ordinarily  weaken  such  proper¬ 
ties,  resists  creepage  when  terminals 
are  being  soldered  or  injury  to  wire 
insulation  when  accidentally  touched  by 
a  hot  soldering  iron  in  production  and 
overcomes  deterioration  from  age.  This 
high  heat,  low  temperature  non  inflam¬ 
mable  nylon  jacket  has  already  proved 
to  be  ideal  for  many  applications. 

A  complete  presentation  on  Spiralon 
is  on  the  press.  Please  ask  for  your 
copy. 

Address  Dept.  C 
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LAFAYETTE  RADIO  CORPORATION 

CHICAGO  7,  ILL.  ^  ^  ATLANTA  3,  GA. 

901  W.  Jockton  Blvd.  265  Peachtree  Street 


ilWail  Coupon  NOW  for 

CONCORD 
Victory  Clearance 
Flyer-FREEI 


Two-way  conTeriation  between  head¬ 
quarters,  oboTe.  and  bus  driTer,  be¬ 
low,  marks  the  first  experimental  in¬ 
stallation  of  its  kind.  Bus.  which  be¬ 
longs  to  the  Washington,  Virginia  cmd 
Maryland  Coach  Co.  will  operote  orer 
87  miles  of  company  route  and  cover 
about  30.000  miles  during  the  test  to 
determine  the  improvements  possible 
in  biu  service 


i  Ready  now!  32  Bargain-packed 
pages  listing  thousands  of  stand¬ 
ard-make,  top-quality  radio  parts 
and  electronic  supplies  —  now 
available  without  priority  at  low 
VICTORY  CLEARANCE  prices. 
The  values  listed  at  the  left  are 
typical  of  the  impiortant  savings 
offered  in  Meters,  Condensers, 
Transformers,  Resistors,  Controls, 
Switches,  Relays,  Test  Equipment, 
Generators,  Microphones,  Tools,  and 
hundreds  of  Repair,  Replacement, 
and  Accessory  Parts.  On  special 
requirements.  Concord  experts  are 
ready  to  help  you  in  expediting  and 
speeding  action  on  essential  needs. 

Order  Today  for 
Shipment  Tomorrow  from 
CHICAGO  or  ATLANTA 

Huge  stocks  in  two  convenient 
warehouses— one  in  CHICAGO  and 
one  in  ATLANTA  —  are  ready  to 
supply  you  quickly  with  needed 
parts  of  dependable,  nationally- 
known  quality  — and  at  VICTORY 
CLEARANCE  prices  that  mean  real 
savings.  Mail  the  coupon  below 
NOW  for  your  FREE  copy  of 
CONCORD’S  VICTORY  CLEAR¬ 
ANCE  Flyer. 


CosCORdRabio 


Check  These  Typical 
CONCORD  VALUES! 


Output  Transformer 

Hermetically  , 
sealed.  Six  studs, 

1.  2.  and  3  are 
pri.  4.  5.  and  6 
the  sec.  Pri.  ind.  . 
at  5V.  1000 cy.:''  IIW 
.20  H.  Ratio  sec.  1 1 
to  pri.  3.02 : 1 . 
size:  3%"  x  S'JIA*"  6B- 
S04S  Your  cost  $1.»S 


D.  C  Milliommeters 

2%"  flange  mtg.  type. 
Metal  case  dull  black 
finish.  G.  E.  0-200  M. 
A.  C10650 
Specially  Priced  $4-*S 


ice.  It  will  be  used  as  a  two-way 
communications  medium  between 
the  bus  operator  and  the  company’s 
headquarters  in  Arlington,  Va.,  and 
parallels  service  of  this  kind  in  op¬ 
eration  since  earlier  in  the  year 
between  headquarters  and  the  com¬ 
pany’s  service  and  supervisors’  cars. 


amps. 

Output  consists  of  two 
voltage  ranges:  (1)  275 
at  110  ma.  (2)  500  at 
50  ma.  5B9518 

Your  cost  $39.80 


Plate  Power 
Transformer 

Pri.  tapped  at  115, 
117  and  120  V.A.C. 
Sec.  output  850  V.  at 
200  ma.  c.  t.  4^"  L 
X  3%"  W  X  3%  W  H. 
5B5035. 

Your  cost  $4.29 


IT&T  Victory  Development 
Conference 

The  annual  international  con¬ 
ference  of  management  and  engi¬ 
neering  personnel  from  Interna¬ 
tional  Telephone  and  Telegraph 
Corp.  and  its  associated  companies 
was  resumed  this  year  after  more 
than  five  years  of  war  activities  had 
prevented  such  engineering  get- 
togethers.  Two  weeks  of  techni- 


CONCORO  RADIO  CORPORATION 
901  W.  Jocksea  Ilvd. 

Dspt.  C-11S,  Chicags  7,  III. 
Pleosa  RUSH  FREE  copy  of 
CONCORD'S  now  32  pogo 
VICTORY  ClEARANCE  Flyor. 


Dry  Electrolytic 
Condenser 

Hermetically  sealed. 
Size,  IH"  X  3".  Can 
negative.  Cap.:  40 
mfd.  at  475  volts;  15 
mfd  at  350  volts;  15 
mfd  at  150  volts;  20 
mfd  at  25  volts.  5B- 
3161  Each  59c 


300  Watt  Rheostat 

Wire  wound.  Vitreous  en¬ 
ameled.  Cast  aluminum 
base.  6"  dia.  2  Mi  2  deep, 
1400  ohms,  5B9517 

Your  cost  $3.99 


Nome 


Addruts 
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NEON  PILOT  LIOHTS 

[KSOOV  THESE  IMPOtTIlHI  FEHTIIES: 

P0n9trafihg  orange-red  glow  .  .  .  Long  life  .  .  .  Low  current 
consumption  . . .  Resistance  to  vibration  artd  shock  . . .  Operate 

direct  an  high  voltage  circuits  .  .  .  Emit  practically  no  heat - 

These  advantages  of  Neon  Glow  Lamps  are  enhanced  by 
"SIGNAL''  Pilot  Light  Assemblies.  We  manufacture  a  complete 
line,  featuring  types  fitted  with  Full-View  Plastic  Heads.  Spe- 
ciolists  in  supplying  completely  assembled  units,  housing  G.E. 
or  Westinghouse  Lamps.  Send  specifications  for  prompt  esti- 
motes  and  suggestions  . , .  Write  for  Catalog. 


.  .  .  15  CUBIC  FEET  A  MINUTE 


The  No.  1V4*  is  one  of  many  blowers  manufactured  by  the  L-R  Mfg.  Div.  with 
C.F.M's  at  8000  R.P.M.  ranging  from  15  to  270.  They  will  outperform  many 
larger  types  and  where  size  and  weight  are  factors,  they  solve  cooling  problems 
presented  by  electronic  tubes  or  circuit  components  in  airborne  communication 
units  as  well  as  in  many  industrial  applications. 

•WEIGHT:  2  oz.;  CAPACITY:  15  C.  F.  M.  at  8000  R.P.M.;  CONSTRUCTION:  Housing 
of  high  impact  phenolic  plastic.  Wheel  is  turbotype  codmium-ploted  steel;  SIZE: 
294"  long  x  61/64"  wide  x  2’/4"  high. 

L-R  MANUFACTURING  DIVISION  OF 


13  NEW  LITCHFIELD  STREET 


TORRIN6TON,  CONNECTICUT 


1‘ 

i 

i 

I 

1 

1 

I 
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You  can  count  on 
Wincharger  Anten¬ 
na  Towers.  They 
combine  strong  effi¬ 
cient  coverage  with 
built  to  last  quali¬ 
ties  that  insure  you 
years  of  service. 

Add  to  these  ad¬ 
vantages  their  strik¬ 
ingly  attractive  ap¬ 
pearance  plus  a  sen¬ 
sationally  low  initial 
cost  and  it's  easy  to 
see  why  an  ever  in¬ 
creasing  number  of 
Wincharger  Anten¬ 
na  Towers  are  being 
used  for: 

Commercial  Broadcastiag 
Police  Work 
Signal  Corps  Air  Lines 
Ordnance  Plants 

To  be  sure  for  years  ahead 
-be  sure  to  specify  Win- 
charger  Antenna  Towers. 


/*■ 


Wincharger  Vertical  Radiator 


WINCHARGER  CORPORATION 


sioui  cut  10*. 
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cal  sessions  in  the  company’s  New 
York  City  headquarters  were 
attended  by  delegates  from 
Sweden,  Belgium,  France,  Eng¬ 
land,  Argentina,  Holland,  Den¬ 
mark,  Brazil,  Spain,  Norway,  and 
Switzerland,  as  well  as  from  the 
parent  company  and  its  affiliates 
in  the  United  States. 

Under  the  chairmanship  of  E.  M. 
Deloraine,  the  conference  program 
ran  from  Sept.  24  through  Oct.  5 
and  included  the  following  technical 
papers : 

Various  Methods  of  Modulation  and  Radio 
Relay  Systems — Kmile  Labin 

Long  Distance  Radio  Communications — 
G.  Rabuteau 

General  Technical  Policy  Relating  to  In¬ 
strument  Landing,  Air  TraflQc  Control,  Air¬ 
ways  Navigation,  and  Long  Range  Naviga¬ 
tion  for  CivU  Aviation  and  Direction  Find¬ 
ers — H.  G.  Busignies 

Commercial  Projects  Relating  to  Air  Traf¬ 
fic  Control,  Airways  Navigation,  and  Long 
Range  Navigation  to  Meet  the  Needs  of 
Future  Air  Navigation — P.  Adams 

Some  Characteristics  of  Triggered  Circuits 
— A.  H.  Reeves 

High  Power  Broadcasting — C.  E.  Strong 

Dielectric  Materials — A.  J.  Warner 

Multiplex  Systems  of  Frequency  Modula¬ 
tion — A.  Clavier 

Modern  Carrier  Systems — A..  W.  Mont¬ 
gomery 

Wire  Transmission — R.  E.  Smith 

Machine  Switching  Systems — W.  Hatton 

Record  Communication  Systems — A.  E. 
Thompson 

Patents — R.  J.  Berry 

Telephone  TraflSc  Analysis  by  Automatic 
Means — Jakob  Krulthof 

A  feature  of  the  conference  was 
the  first  non-secret  demonstration 
of  pulse  time  modulated  multiplex 
telephony  on  microwaves  (for 
details,  see  Tubes  at  Work  depart¬ 
ment  in  this  issue),  along  with 
demonstrations  of  new  direction 
finders  and  other  electronic  devices. 


Educational  Trends 

At  the  Polytechnic  Institute  of 
Brooklyn,  the  first  institution  in 
the  country  with  a  graduate  pro¬ 
gram  in  microwave  technique,  the 
electrical  engineering  curriculum 
has  been  revised  to  include  a  series 
of  courses  based  on  unclassified 
war  developments.  The  under¬ 
graduate  will  be  faced  with  two 
options:  (1)  electrical  power  and 
industrial  applications  and,  (2) 
electronics  and  communications. 

Beside  the  usual  work  on  electri¬ 
cal  machinery  and  power  transmis¬ 
sion,  the  first  option  will  include 
courses  on  industrial  control  and 
industrial  electronics.  Option 
number  two  provides  a  revised  cur¬ 
riculum  to  include  recent  develop¬ 
ments  in  uhf  and  its  application 
to  f-m  and  television. 

On  the  graduate  level  there  is  an 
extensive  program  in  microwaves — 


The  distinguished  war-service  record  of  MURDOCK  Radio 
Phones  should  mean  something  to  you  NOW!  Their  remarkable 
hear-abiUty  are  war-proved  features. 

MURDOCK'S  improved  listening  qualities  received  their  preview 
on  world-wide  battlegrounds.  Their  PERFORMANCE  under  the 
toughest  war  operating  conditions  emphasized  their  DEPENDABIL¬ 
ITY  as  never  before.  Through  41  years  and  two  wars,  MURDOCK'S 
Head  Phones  have  earned  for  them  the  praise,  "The  keenest  ears 
in  Radio." 

MURDOCK  "precisioneering"  has  become  Radio's  standard  for 
super-sensitive  reception  and  trouble-free  operation.  That's  why 
radio  men  everywnere  consistently  show  their  preference  for 
MURDOCK  Phones — a  preference  founded  on  Performance  and 
Reliability. 


WRITE 

FOR 

CATALOG 


SUB-CONTRACTS  WELCOMED 

Ltt  us  help  you!  WoVo  at  your  sorvico  to  holp 
you  turn  out  moro  Radio  Phonos  and  rolotod 
ports.  Our  organisation  has  had  40  yoars*  ox* 
perionco.  Writ#  us  today. 


WM.  I.  MURDOCK  CO 

182  Carter  St.,  Chelsea  50,  Mass. 
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DRIVER  UNITS 

Various  Powor  Handliog  Ca* 
pocitios.  Nowost  typos  of  In- 
dostructiblo  Phoaollc  Dia¬ 
phragms. 


MICROPHONE 
SUPPORT  STANDS 

20  typos  aod  sisos.  All  Fit¬ 
tings.  Adaptors  and  Accot- 
sorios.  Floor  Stands.  Dosh 
Stands.  Banqnot  Stands, 
Boom  Stands. 


Woodon  and  Motal  Cono 
Spookor  Enclosuros.  Baflot, 
Carrying  Cosos.  Load  Spoafc- 
or  Support  Stands  and 
Broekots. 


TLAS  SOUND 

CORPORATION 
1449  39tli  St.,  Brooklya.  N.  Y. 


DOUBLE  REENTRANT 
PROJECTOR 
Many  sisos.  From  15  in.  air 
column  to  4  foot  air  column. 


360  RADIAL, 
CHANDELIER 
PROJECTOR 

Doublo  Roontrant.  For  drivor 
units.  3  and  4  foot  air  column 


Complete  Contact 


MINIATURE  TYPE 
REENTRANT 
PROJECTORS— 
BOOSTER  SPEAKERS 


Changeover  from  wartime  to  peace¬ 
time  production  can  often  be  has¬ 
tened  by  the  use  of  Cibsiloy  complete 
contact  assemblies  .  .  .  placing  you 
in  an  advantageous  position  in  the 
competitive  market.  Our  service  com¬ 
prises  all  steps  from  the  design  of 
electrical  contacts  and  assemblies  to 
their  manufacture  for  immediate  in¬ 


stallation.  We  are  equipped  to  make 
composite  rivets,  screws,  switch 
blades,  switch  parts,  and  other  assem¬ 
blies  by  riveting,  welding,  electric 
brazing,  or  furnace  brazing.  If  you 
prefer,  send  us  your  parts  to  have 
the  contacts  applied.  Consult  us  on 
your  electrical  contact  problem. 


c./u.A  ec/ 


Gibsdn  Electric  Gomphnv 


iUTOFLIGHT 

ssTPUMENr^ 

.  ,  l  i  M  W'Ai  r 


MICROTORQUE 

SINSITIVI  •  ACCURATI 
RILIABLi 


FUNCTIONS 

1  Gin  b*  diracrty  coupled  to  low 
torquo  indkoting  motors  or  mooo- 
monts  (oxitting  prosturo,  tompor- 
eturo  gougos,  otc.)  by  simple 
yoke  on  instrument  pointer  with¬ 
out  interfering  with  instrument 
indicating  function. 

2  Ideol  for  take-offs  from  bellows 
elements  (pressure,  temperature, 
flow,  etc.)  causing  negligible 
drag  on  control  element. 

3  Ideal  amplifier  follow-up  com¬ 
ponents  in  bridge-type  control— 
relotively  large  electrkol  outputs 
for  small  mechonkol  inputs. 

4  Operate  directly  recorder-con¬ 
trollers,  recording  galvanometers, 
milliommeters,  OKillogrophs  or 
polarized  relays. 

5  Indkate  or  record  remotely  posi¬ 
tions  of  shafts,  meters,  or  other 
mechonkol  elements. 


POTENTIOMETER 

FOR  REMOTE  RECORDING 
INDICATION  CONTROL 


FEATURES 

1  Ltfti  thon  .003  oz.  in.  input  forquD 

2  Lin*ority  or  bolter. 

3  Woight  lost  thon  %  oz.  spoco  en* 
volopt  7%"  cylinder 

4  Vibrotion*proof,  4  to  55  cycUs  up 
to  6  g'%. 

5  2.5  Wotts  power  dissipotion. 

6  Resistance  )00  to  2500  ohms. 

7  Jewel  beorings,  platinum  metal 
brush  and  resistance  material, 
highest  quality  contact  perform* 
once. 

9  Long  life  ond  dependabi  lity 
proved  in  many  oirborrie  and  in* 
dustrioi  applications. 

9  Avoitoble  in  270'*  potentiometer 
arrangement  or  continuously  ro* 
tatoble  transmitter  type^toroidol 
coil  tapped  at  1 20^  intervals  with 
twin  brush  toke*offs  separated  by 
180^ 


WRITE  SECTION  S 


AUTOFLIGHT 


ATLAS 


SOUND 


Equipment 
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generation,  transmission,  reception 
in  all  phases,  servo  mechanisms, 
antennas,  television,  modulation 
circuits,  and  electron  optics. 

At  New  York  University’s  Col¬ 
lege  of  Engineering,  a  normal 
schedule  of  two  16-week  semesters 
a  year  has  been  reinstated.  It 
supersedes  an  accelerated  program 
which  had  been  in  effect  since 
October  1943,  but  a  full  year  will 
be  required  before  all  students  will 
be  back  on  normal  schedule. 


Wartime  Radio-Radar 
Production 

FiGUfiES  SUPPLIED  by  the  Radio  and 
Radar  Division  of  WPB  reveal  that 
the  industry  produced  approxi¬ 
mately  $7.5  billion  worth  of  goods 
during  the  war.  Following  are  fig¬ 
ures  provided  in  an  annual  break¬ 
down  by  WPB: 

Monthly  Tots 

1M2 

JaiL-June .  $U, 000.000  $330,000,000 

July-Dae. .  109,000,000  i  6M,000,000 

1943 

JUL— Juno .  160,000,000  960,000,000 

Jdy-Oae. .  200,000,000  1,200,000,000 

1944 

Jaa-0«. .  223,000,000  2,676,000,000 


THE  SMALLEST  IN  SIZE 

%  THE  LARGEST  IN  OUTPUT 

Engineered  and  built  by  specialists,  EICOR 
DYNAMOTORS  have  earned  their  fine 
reputation  through  years  of  exacting  serv¬ 
ice.  These  dependable  units  furnish  the 
necessary  high  voltage  power  for  commu¬ 
nications,  direction  finding,  radio  compass 
and  other  controls. 

Our  complete  line  of  frame  sizes  makes 
possible  the  widest  available  range  of  dy- 
namotor  output  ratings  in  the  most  com¬ 
pact  sizes  and  weights.  This  assures  the 
most  economical  size  and  weight  for  every 
need!  -  ^  ♦ 

The  experience  and  skill  of  Eicor  Engi¬ 
neers  are  instantly  available  to  help  you 
on  any  problem  involving  Dynamotors, 
Motors,  or  Inverters. 


JuL-Aug. .  200,000,000  1,400,000,000 

$7,220,000,000 

Additional  production,  principally 
during  the  September-December 
period  in  1941  accounts  for  the 
other  $330,000,000. 


DATA  FOLDER 


Intercity-Bus  Radio 

A  DIVISION  of  the  National  Asso¬ 
ciation  of  Motor  Bus  Operators 
called  Intercity  Bus  Radio  Inc.  is 
seeking  permission  from  FCC  to 
equip  up  to  100  intercity  buses  with 
two-way  radio  communication  and 
to  operate  a  central  control  trans¬ 
mitter.  The  250-w  central  trans¬ 
mitter  would  be  located  in  the  Chi¬ 
cago  Loop,  while  the  buses  would 
be  equipped  with  50-w  transmitters 
and  with  receivers.  Three  addi¬ 
tional  relay  receiving  stations 
would  be  located  in  outlying  sec¬ 
tions  of  Chicago. 

It  is  anticipated  that  the  central 
transmitter  would  be  able  to  reach 
buses  as  far  distant  as  75  miles. 
Frequency  modulation  would  be 
used  and  operation  would  be  on  two 
frequencies  between  30  and  44  me. 

Greyhound  Corp.  is  undertaking 
the  experiment  in  cooperation  with 


Thii  handy  foldtr  fives 
useful  data  and  informa¬ 
tion  on  EICOR  Dyna¬ 
motors,  D.  C.  Motors, 
and  other  Rotary  Elec¬ 
trical  Equipment.  Write 
for  it! 


2300 

2700 

3400 

4100 

4500 

5100 

6100 
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ENGINEERS 


DESIGNERS 


- NOW - 

a  really  high-powered 


We  are  established  as  Electronic  Manu¬ 
facturing  Engineers  with  a  competent  staff 
and  adequate,  up-to-date  facilities.  Our 
resources  are  at  your  service  to  take  care 
of  your  needs  which  come  within  the  scope 
of  our  experience. . . . 

^  DESIGNING  ^  ENGINEERING 
it  PILOT  PRODUCTION 
it  PRODUCT  DEVELOPMENT 

Pioneers  In  thm  Rrodueflen  of  fho  RADIO  FROXIMITY  FUSE 

THE  ERWOOD  GO. 


223  W.  ERIE  STREET 


CHICAGO  10.  ILL 


SQUARE-WAVE  GENERATOR 


#  This  unit,  generating  its  own 
frequency  or  synchronize  from  an 
external  source,  will  be  found  in¬ 
valuable  in  many  fields.  FM,  AM 
and  Television  Broadcasting — 
Telephone  and  Telegraph  Commu¬ 
nications — Manufacture  of  Trans¬ 
mitting  and  Receiving  Equipment 
and  Parts. 


#  Many  additional  functions  will 
recommend  it  for  use  in  school  and 
college  research  projects  and  in 
scientific  laboratories. 

•  •  • 

For  additional  information  write: 
Electronics  Department , 
General  Electric  Company, 
Syracuse,  New  York. 


Bacfron/c  Measuring  Instruments 


GENERAL  0  ELECTRIC 


Note: 

Tha  Library  compritas 
a  salactlon  of  books 
c  u  1 1  a  d  from  loading 
McGraw-Hill  publica- 
fioni  in  fha  radio 
fiold. 


especially  selected  by  radio  specialists  of 
|.Mc6raw-HIII  publications 

[to  cive  most  complete,  dependable  cev- 
arasa  of  facts  needed  by  all  whose  Selds 
are  srounded  on  radio  fundamentals 

\yallabla  at  a  special  price  and  terms 


These  books  cover  circuit  phenomena,  tube 
theory,  networks,  measurements,  and  other 
aubjecta — civs  specialized  treatments  of  all 
fields  of  practical  design  and  application.  They 
are  books  of  recognized  position  in  the  litera¬ 
ture — books  you  will  refer  to  and  be  referred 
to  often.  If  you  are  a  practical  designer,  re¬ 
searcher  or  engineer  In  any  field  based  on  radio, 
you  want  these  books  for  the  help  they  give  In 
hundreds  of  problems  throughout  the  whole 
field  of  radio  engineering. 

5  volumes,  3559  pages.  2558  illustrations 

Eastman’s  FUNDAMENTALS  OF 
VACUUM  TUBES,  2nd  edition 
Terman’s  RADIO  ENGINEERING,  2nd 
edition 

Everitt’s  COMMUNICATION  ENGI¬ 
NEERING,  2nd  edition 
Hund’s  HIGH  FREQUENCY  MEASURE¬ 
MENTS 

Henney’s  RADIO  ENGINEERING  HAND 
BOOK,  3rd  edition 

SPECIAL  LOW  PRICE  •  EASY  TERMS 

Special  price  under  this  offer  leas  than  cost 
of  books  bought  separately.  In  addition,  you 
have  the  privilege  of  paying  In  easy  install¬ 
ments  beginning  with  |8.00  In  10  days  after 
receipt  of  books  and  $8.00  monthly  thereafter. 
Already  tbeao  books  are  recognized  as  standard 
works  that  you  are  bound  to  require  sooner  or 
later.  Take  advantage  of  these  convenient 
terms  to  add  them  to  your  library  now. 

FOR  10  DAYS’  EXAMINATION  SEND  THIS 

r ON-APPROVAL  COUPON — g 

McGraw-Hill  Book  Co.,  330  W.  42nd  St..  N.Y.C.  18  | 
2  Send  me  Badlo  Ebiglneerini  Library  for  10  days’  { 

1*  ezamlnatlon  on  approval.  In  10  days  1  will  send  ■ 
$3.00  plus  few  cents  postsfe  and  $3.00  monthly  • 
till  $24  Is  paid.  or. return  books  postpaid.  (We  ■ 
2  pay  postage  on  orders  accompanied  by  remittance  { 

i  of  first  installment.)  J 

■  • 

2  Name  .  t 


City  and  State 


Position  . L-11-45 
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Paml  board  for  waikio*talklo  radios 
mod#  from  Lomicoid.  Lamicoid  lami- 
nofod  plastic  can  bo  driilod,  punchod, 
and  printed  to  exacting  tftecHUatione 


several  other  intercity  lines  which 
run  into  Chicago.  Greyhound  will 
install  equipment  on  four  lines, 
Pennsylvania,  Central,  Northland, 
and  Illinois. 


MEETINGS  TO  COME 

Nov.  2;  American  Institute  of 
Electrical  Engineers;  Radar 
Generation ;  Engineering  Audito¬ 
rium,  33  West  39  St,  New  York,  N. 
Y.;  H.  E.  Farrer,  AIEE  Headquar¬ 
ters,  33  West  39  St,  New  York  18, 
N.  Y. 

Nov.  8;  Institute  op  Radio  Engi¬ 
neers,  New  York  Section;  Radio 
Pioneers’  Party;  Commodore  Hotel, 
New  York,  N.  Y.;  by  ticket  ($6.) 
from  E.  J.  Content,  WOR,  1440 
Broadway,  New  York,  N.  Y. 

Nov.  9;  American  Institute  op 
Electrical  Engineers;  Radar  Re¬ 
ception;  Engineering  Auditorium, 
33  West  39  St,  New  York,  N.  Y.; 
H.  E.  Farrer,  AIEE  Headquarters, 
33  West  39  St,  New  York  18,  N.  Y. 

Nov.  12-13 ;  Rochester  Fall  Meet¬ 
ing  Committee,  Rochester  Fall 
Meeting;  Sheraton  Hotel,  Roches¬ 
ter,  N.  Y.;  Virgil  Graham,  chair¬ 
man,  P.  0.  Box  750,  Williamsport, 
Pa. 

Nov.  12-16;  International  Mu¬ 
nicipal  Signal  Association,  60th 
annual  meeting;  Hotel  La  Salle, 
Chicago,  Ill.;  Irvin  Shulsinger,  sec¬ 
retary,  8  East  41st  St.,  New  York 
17,  N.  Y. 

Nov.  13;  Instrument  Society  of 
America,  New  Jersey  Section;  In¬ 
strumentation  in  the  Industrial 
Power  Plant  by  Julius  G.  Berger, 
consulting  engineer;  Essex  House, 
Newark,  N.  J. 

Nov.  14;  American  Institute  op 
Electrical  Engineers;  Survey 
of  the  Servomechanism  Field,  by 
Gordon  S.  Brown,  professor,  Mas¬ 
sachusetts  Institute  of  Technology; 
Room  301,  Pupin  Hall,  Columbia 
University;  H.  E.  Farrer,  AIEE 
Headquarters,  33  West  39  St,  New 
York  18,  N.  Y. 

Nov.  16;  American  Institute  of 
Electrical  Engineers;  Radar  In¬ 
dication;  Engineering  Auditorium, 


[UCTRICAl  INSULATING  PARTS 

PUNCHED  •  MACHINED  •  ENGRAVED 


Whatever  your  requirements  may  be  for  electrical  insulating 
parts  to  be  used  in  electronic  or  electrical  equipment,  you 
will  find  that  we  can  supply  you  with  practically  any  type 
of  fabricated  plastic.  Coil  forms,  panel  boards,  charts  or 
signs,  gears,  machined  parts,  made  to  your  specifications. 

Complete  facilities 
are  at  your  disposal 
for  producing  ac¬ 
curately  punched, 
sawed,  or  sheared 
shapes.  Precision 
tolerances  are  assured 


IP/VA  rear  illumination  this  Translucent  Graphic 
Lamicoid  dial  shows  yellow  in  the  daytime  and  red 
at  night.  Dial  used  on  gyro  compass  repeaters  made 
by  Sperry  Gyroscope  Company. 


and  you  can  expect 
deliveries  that  are 
consistent  with  your 
production  timetable. 

Wide  selection  of  materials  makes  it  possible  for  you 

to  obtain  the  best  plastic 
for  your  job.  In  stock  for 
immediate  fabrication  are 
tubes,  rods,  and  sheets  of 
Lamicoid,  Bakelite,  Vul¬ 
canized  fibre,  and  Fiber- 
glas  materials. 

Send  us  your  blueprints 
and  specifications  and  we 
shall  be  glad  to  quote  you 
on  your  requirements. 


Handle  for  welding  rod  holder  machined 
from  solid  Lamicoid  bar  stock.  Material 
has  high  dielectric  strength,  high  impact 
strength,  and  low  moisture  aosorption. 


INSULATING  FABRICATORS,  INC. 

12  EAST  12TH  STREET,  NEW  YORK  3,  N.  Y. 
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Triplett  ELECTRICAL  INSTRUMENT  CO.,  Bluffton,  Ohio 


Here's  that  New 

IRIPlEn  625-N 


DOUBLE  SENSITIVITY  D.C  VOLT  RANGES 

0-1.25-5-25-125-500-2500  VolU,  at  20.000 
ohms  p«r  volt  for  greater  accuracy  on 
Television  and  other  nigh  resistance  D.C. 
circuits. 

0-2.5-10-50-250-1000-5000  Volts,  at  10,000 
ohms  per  volt. 

A.C.  VOLT  RANGES 

0-2.5-10-50-250-1000-5000  Volts,  at  10/)00 
ohms  per  volt. 

OHM-MEGOHMS 

0-400  ohms  (60  ohms  center  scale) 

O-W/WO  ohms  (300  ohms  center  scale) 

0-10  Megohms  (60,000  ohms  center  scale) 

Write  far  dereriptrre  folder 


Long  Scale,  Wide  Ronge 
Volt-Ohm -Milliammeter 

DIRECT  READING  OUTPUT  LEVEL  DECIBEL 

RANGES 

-30  to  +3,  -1-15,  -f29,  -f43,  -f55,  -J-69  DB 

TEMPERATURE  COMPENSATED  CIRCUIT  FOR 

ALL  CURRENT  RANGES  D.C.  MICROAMPERES 

0-50  Microamperes,  at  250  M.V. 

D.C.  MILLIAMPERES 

0-1-10-100-1000  Milliamperes,  at  250  M.V. 

D.C.  AMPERES 

0-10  Amperes,  at  250  M.V. 

OUTPUT  READINGS 

Condenser  in  series  with  A.C.  Volts  for  output 
readings. 

ATTRACTIVE  COMPACT  CASE 

Size:  2V2“  X  51/2".  A  readily  portable,  com¬ 
pletely  insulated,  black,  molded  case,  with 
strap  handle.  A  suitoble  black,  leather 
carrying  case  (No.  629)  also  available,  with 
strap  handle. 

LONG  5"  SCALE  ARC 

For  greater  reading  accuracy  on  the  TripleH 
RED  eDOT  Lifetime  Guaranteed  meter. 

SIMPLIFIED  SWITCHING  CIRCUIT 

Greater  ease  in  changing  ranges. 

givms  full  tethnical  details. 


STARlMakes  More 

Than  Jusf  STEATITE 

Find  Out  Now  About 

STAR 

CERAMICS 

There  ore  many  kinds  ior 
special  uses,  such  as  appli¬ 
cations  calling  for  resistance 
to  electricity,  heat,  moisture, 
chemicals  or  weathering 
agents.  There  ore  more  them 
a  score  of  formulas  in  actual 
production  at  one  time  in  our 
factory. 

Send  for  “A  Brief  Survey 
of  Technical  Characteristics 
of  Molded  Ceramic  Prod¬ 
ucts"  It  is  right  to  the  point 

★ 

Jhe  STAR 
PORCELAIN  CO. 

Electrosies  D*pt. 

Trenton  9,  N.  J. 


FLE»BLE 


fnrr^ 

iiinny  lields 


AIRCRAFT 


AUTOMOTIVE 


m 


Wherever 
you  went 

POWER 

•foond  carried 
corner*. 


[UCTROHICS 


Mm 


m 


F.W.  STEWART  MFC.  CORF 

4311-13  RAVENSWOOD  AVE 
CHICAGO  13,  ILL. 


WEST  COAST  iaANCH! 

431  Venice  Bivd.;  Los  Anactrs  IS,  Cal< 
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33  West  39  St,  New  York,  N.  Y.; 
H.  E.  Farrer,  AIEE  Headquarters, 
33  West  39  St,  New  York  18,  N:  Y. 

Nov.  23;  American  Institute  of 
Electrical  Engineers  ;  Radar 
Testing  Equipment;  Engineering 
Auditorium,  33  West  39  St,  New 
York,  N.  Y.;  H.  E.  Farrer,  AIEE 
Headquarters,  33  West  39  St,  New 
York  18,  N.  Y. 

Nov.  27;  Institute  of  Radio  En¬ 
gineers,  Cedar  Rapids  Section ;  Os¬ 
cillators,  by  Professor  W.  L.  Cas¬ 
sell,  Iowa  State  College ;  J.  A. 
Green,  secretary,  Collins  Radio  Co., 
855  35  St,  N.  E.,  Cedar  Rapids, 
Iowa. 

Dec.  12;  American  Institute  of 
Electrical  Engineers  ;  Mathe¬ 
matical  Formulations  for  Linear 
Servomechanism  Systems,  by 
Charles  F.  Rehberg,  New  York  Uni¬ 
versity;  Room  301,  Pupin  Hall, 
Columbia  University ;  H.  E.  Farrer, 
AIEE  Headquarters,  33  West  39  St, 
New  York  18,  N.  Y. 

Jan.  9;  American  Institute  of 
Electrical  Engineers;  Transient 
Analysis  of  Linear  Servomechan¬ 
isms,  by  John  R.  Ragazzini,  pro¬ 
fessor,  Columbia  University;  Room 
301,  Pupin  Hall,  Columbia  Univer¬ 
sity;  H.  E.  Farrer,  AIEE  Head¬ 
quarters,  33  West  39  St,  New 
York  18,  N.  Y. 

Jan.  18-Feb.  7;  Gardner  Display 
Co.,  Products  of  Tomorrow  Exposi¬ 
tion;  Coliseum  Group,  Chicago,  Ill. 
Marcus  Hinson,  general  manager 
planning  department.  Armory,  16th 
and  Michigan,  Chicago. 

Jan.  23-26,  Institute  of  Radio  En¬ 
gineers,  33d  Annual  Winter  Techni¬ 
cal  Meeting Astor  Hotel,  New 
York,  N.  Y.;  E.  J.  Content,  chair¬ 
man  of  meeting-  committee,  WOR, 
1440  Broadway,  New  York  18,  N.  Y. 

WASHINGTON  NEWS 

Railroad  Operators.  The  500,- 
000  railroad  employees  who  are 
eventually  expected  to  be  involved 
in  the  operation  of  railroad  radio 
equipment  will  not  be  required 
to  have  operating  licenses  from 
FCC,  according  to  a  recent  rule  of 
that  body.  In  lieu  of  its  waived 
examinations,  the  Commission 


1 


WE  MANUFACTURE 

Radio  coils 
Solenoids 
Bonk-woond 
Univorsol 

Universal  progrossivo 
Paper  section 
Loyer-woond 
,  Toroids 

From  the  middle  of  the 
voice  frequency  to  ultra- 
lugh  frequency.  Electronic 
and  radio  equipment  of  all 
kinds. 


WE  HAVE  EQUIPMENT 

FOR  ANY  TYPE  OF  TREATMENT: 

Hermetic 

Wax 

Vamish-imprognating 
Baking,  vaamm-imprognating 
Oil  filling 

We  have  a  completely 
equipped  laboratory  with  Q 
meters,  twin-**!”*  bridges 
and  special  bridges  . . .  for 
frequency  analyzing  and 
prime  standard  of  fre¬ 
quency. 


ALSO 

We  are  equipped  for  turning  out  s^ial  sub-assembly  work 
. . .  work  on  complete  units  where  allied  to  our  vmous  facili¬ 
ties  as  well  as  small  punch  press  work  .  .  .  lugging  and  tor- 
minal  assembly  . '. .  soldering,  testing  . . .  originm  design  and 
product  design. 

Wt  knrlfa  jroa  fo  consvff  wHh  ws  wHkowf  obitgatha. 

COMMUNICATION  PARTS 

NOT  INC. 

1 101  NORTH  PAUUNA  ST.  •  CHICAGO  22,  ILLINOIS 
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General  Induatriea  Gon- 
atant-apeed  electric  phono- 
graph  motor — Model  CX. 


Users  and  the  trade  have  always 
given  hearty  applause  to  General 
Industries  phonograph  mechanisms. 
Owners  like  the  fine  fidelity  of  every 
note  or  syllable — and  sales  and 
service  departments  are  strong  for 
their  reliability  and  freedom  from 
maintenance  troubles. 

You  get  this  same  old-time  satis¬ 
faction  from  our  Smooth  Power  turn¬ 
table  motors,  recording  assemblies 
and  record-changer  recorder  com- 


DEPT.  M 


binations  as  we  return  to 
civilian  production.  As 
always.  General  Industries 
equipment  will  earn  your 
approval. 


THE 


ROBERT  L  STEDMAN  MACHINE  WORKS 

SPECIALISTS  IN  MASS  PRODUCTION  TOOLS 

OYSTER  BAY,  LONG  ISLAND  NEW  YORK 


Saad  for  a«w 
hallatin  illastrat- 
iag  Hw  stoadord 
tWM  ovflMablc 
for  prompt  do- 
llvory. 


This  Assembly  Fixture 
Cuts  Manufaeturing  Costs 


•  Assembly  and  wiring  time  are  reduced  because 
the  position  of  the  chassis  is  instantly  adjustable  for 
each  operation. 

•  Operators  do  better  work  with  less  fatigue, 
thereby  minimizing  costly  trouble  shooting. 

•  One  fixture  investment  serves  for  all  models 
since  each  fixture  is  adjustable  to  various  chassis 
sizes. 


approved  a  procedure  where  appli¬ 
cants  will  be  required  to  pass  an 
examination  conducted  by  railroad 
examiners. 


Industrial  Employment.  At  the 
peak  of  activity  last  spring,  the 
radio  industry  had  a  personnel  of 
more  than  500,000,  according  to 
WPB.  By  July,  this  had  fallen  to 
470,000.  Estimates  have  it  that 
335,000  people  were  obtained  from 
the  prewar  radio  industry  itself, 
while  the  rest  were  newcomers, 
many  of  whom  are  expected  to  go 
back  to  other  pursuits  in  peace¬ 
time  production. 


Components.  WPB  is  predicting 
the  possibility  of  3,500,000  new 
radio  sets  for  civilian  use  by  the 
end  of  the  year.  Supplies  of  com¬ 
ponents  will  be  ample  to  meet  most 
needs  of  the  industry,  and  while 
some  items  may  be  in  short  supply, 
there  are  many  cases  where  sub¬ 
stitutes  can  be  used.  Besides  this, 
quantities  of  components  can  come 
from  surplus  stock  and  also  from 
longer  production  runs  made  pos¬ 
sible  by  the  less  precise  specifica¬ 
tions  of  civilian  designs.  Compo¬ 
nent  supplies  for  military  and 
civilian  research  and  development 
laboratories  have  become  so  easy 
that  ERSA  (Electronics  Research 
Supply  Agency)  is  scheduled  to 
go  out  of  existence.  Component 
production  capacity  has  increased 
markedly  during  the  war,  as  may 
be  seen  from  the  following  table: 


1939  Average 
Monthly 

June  1945 

Component 

Production 

Ddiveries 

Tubes  (receiving) . 

9. 127.000* 

13,117,000* 

Tubes  (receiving) . 

$2,747,000 

$6,380,000 

Tubes  (transmitting). . . . 

27.000* 

9  2,412,000* 

Tubes  (transmitting) . . . . 

$189,000 

$16,860,000 

Transformers . 

$700,000 

$12,090,000 

Cspscitors . 

$2,298,000 

$12,023,000 

Resistors . 

$770,000 

1  $4,429,000 

•Units 

FCC  ACTS 

To  permit:  To  de4hls: 


WSAP 

Portsmouth,  V*. 
WOMT 

Msnitowoc,  Wis. 
KOTA 

Rapid  City,  S.  D. 


WHNC 

Htndtrson,  N.  C. 
WHBC 
Canton,  Ohio 
WATX 

Ann  Arbor,  Mich. 
WJBK 

Detroit,  Mich. 


Operate  with  newly  installed 
vertical  antenna. 

Operate  with  inaeased  power  and 
changed  transmitting  equipment 
Operate  with  changed  frequency, 
power  inoease,  new  transmitter 
and  directional  antenna  for  night 
use,  and  transmitter  moved. 
Operate  newly  constructed  stand¬ 
ard  broadcast  station. 

Use  formerly  licensed  250-w  trans¬ 
mitter  as  auxiliary. 

Extend  completion  date  of  new 
non-commercial  educational  broad¬ 
cast  station  to  December  1 6, 1 945. 
Install  composite  tSO-w  trans¬ 
mitter  at  present  site  of  main 
transmitter  for  auxiliary. 
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KIRKLAND  P 


loneer 


FOR  USE  WHERE  QUALITY  COUNTS 


«6S»  D/e  D*. 
Luxa-Unit  of  8a- 
porlor  Datign  A 
Conatruetlon 


This  Heavy-Duty  Unit,  extremely  shallow 
in  depth,  extends  hut  1%"  behind  the  front 
of  the  panel.  Single  hole  mounted  in  a  1%" 
diameter  hole.  Hexagon  holding  lip  Vs" 
thickness.  Molded  hakelite  socket  for  use 
with  S6  Tungsten  and  T4^/2  Neon  bulbs. 
Its  heavy-walled  glass  lens  is  securely  held 
in  a  screw  type  lens-cap.  The  bulb  is  easily 
removed  from  the  front  without  a  tool.  List 
Price,  $2.20  (less  bulb). 

Typical  Lamp 
Ann  unelator 
Easily  mada 
with  Kirk¬ 
land  Bullt-I- 
Units. 

MAKE  UP  YOUR  OWN  LAMP 
ANNUNCIATORS  —  EASILY 

Kirkland  Units  provide  a  simple,  practical 
means  of  making  high  quality  Lamp  An¬ 
nunciators.  Simply  provide  proper  holes  in 
the  panel  and  insert  units,  locking  them  in 
place,  connect  to  the  wiring  and  the  An¬ 
nunciator  is  in  service. 

The  Kirkland  catalog  sent  promptly  on  re¬ 
quest,  will  prove  helpful.  Write  for  it. 

TheH.R.KIRKUNDCO..Morristown.N.J. 


TO  THE  MANUFACTURER  OF 

HadiM 

★  Star 


PHENOL  AND  VULCANIZED 

FIBRE 

FABRICATIONS 


FOR 

INDUSTRY 


engineering  and  assembling  time 

Tim*  aovMl  in  pratiminwy  planning  it  dirnctly 
pfoportienirt*  to  oMcionciot  ^octod  in  tho  bluo- 
print  stag*.  By.  dotignbig-in  BACK  ibro  fabrico- 
Hont— whoriior  yow  product  it  inttrumont,  ma> 
cliino,  applionco  or  oquipmont— tho  utnmtt  in 
production  ttroom^ining  it  otturod.  Furthor,  tho 
inhoront  advantagot  of  tho  motorlol-  ■  accurotoiy 
oMKhinod,  ttcunpod,  punchod,  drillod,  millod  or 
towod  by  BAEB  craftsman  oddt  o  full  mooturo 
of  dopondobilHy  undor  varying  torvico  cendlHont. 


N.S.BAB  COMPANY.  9-MM0NTC0M{RYST.,HIUSIDE,N.J> 


/ 


PhotoCopyer 


r  r  uyt'/tm///Te 

rat/e  copr/i^c  / 

tt'/r^  Ji 

^4f/ocamj¥c  ft 


THE  VICTOREEN  INSTRUMENT  CO 
5806  HOUGH  AVENUE 
CLEVELAND  3,  OHIO 


WLEE  Modify  conilruction  of  n«w  tUtion 

Richmond,  V<.  to  intUll  vertical  antenna  and  chanse 
tranimitter  location. 

Michisan  Bell  Construct  experimental  Clast  8 

Telephone  Co.  coastal  harbor  station  for  ship-to-ship 

Detroit,  Mich.  and  ship-to-shore  radio  telephone 

communications  on  vhf.  Frequencies 
will  be  assigned,  power  will  be60w. 

Illinois  Bell  Same  at  above. 

Telephone  Co. 

Chicago,  III. 

Lorain  County  Same  at  above. 

Radio  Cotp. 

Duluth,  Minn. 


in  your  own  office— quickly, 
accurately,  at  low  cost! 


jbtf  will  want  to  use  and 

Sje  more  about  these 
^^yb^miniature  vac¬ 
uum* 'Tube^Jit., 


APECO 


BUSINESS  NEWS 

Sherbon  Electronics  Co.  Brook¬ 
lyn,  N.  Y.  is  set  up  to  provide  an 
electronic  engineering  service  for 
manufacturers  having  problems 
where  electronic  devices  and  appli¬ 
cations  may  aid.  It  covers  the  com¬ 
plete  research,  design,  development, 
and  manufacturing  service. 

Maguire  Industries  Inc.,  Bridge¬ 
port,  Conn.,  is  retooling  its  tommy 
gun  plant  for  production  of  rail¬ 
road  radio  equipment,  a  6-tube 
home  receiver,  an  automatic  record 
changer  and  related  items. 

Western  Electric  Co.,  New  York, 
N.  Y.,  supplied  to  the  Government 
during  the  war  more  than  52,900 
radars  of  64  different  types  valued 
at  more  than  $800  million. 


Al$o  eontinuout 
cabinet  modelt  for 
prinltofanytenglh, 
up  to  ii"  vide. 


Copies  Anythingl  With  this  modern 
equipment  in  your  office  or  plant,  you 
can  get  photo-exact  copies  of  anything 
written,  typed,  printed,  drawn  or  pho¬ 
tographed — even  if  on  both  sides!  No 
waiting — no  eoatly  doing  without  copies 
you  need.  APICO  safeguards  valuable 
originals — delivers  copies  at  1-a-min- 
ute  speed,  for  less  than  the  cost  of  a 
phone  call  to  an  outside  source  of 
photocopying! 

ExpqdKss  Work  in  Evsry  Dnpart- 
msnt!  Executives,  in  a  nation-wide 
survey,  reported  137  tested  uses  for 
APFCO  —  uses  for  every  department 
of  your  business,  that  speed  work,  save 
typing  and  drafting  time. 

Pnrmanant,  Error-proof!  apIco 
can’t  make  mistakes.  You  get  legally 
accepted  copies — with  no  proof-read¬ 
ing  or  ateno-copying  required. 

Any  Bay  or  Girl  Can  Oporata  Itl  No 

film,  no  camera,  no  focusing — no  dark¬ 
room  or  technical  knowledge  needed. 
It’s  so  easy  that  anyone  can  learn  to 
operate  it  in  a  few  minutes! 


Grid  current  less  than 
10"*^  amperes— grid^igi 
sistance  approxj^^|Sp 
1 0  **ohms. 

Individm^^^^ked  for 
unffbrnfNf^  within  the 
rahgbVf  the  best  operat¬ 
ing  characteristics— each 
built  for  exacting 
eft^Hm^uirements. 

Electr(^^l^ll^^''’‘v..^ 

Pentodes  *  = 

Tetrodes 

Triodes  ^ 

Diodes  “7 

And  now  in^^jt^jA^on 
— ne^^jhT-ili^^vacuum 
sea|4|ct,fb  sis  tors  in  o 
^nigb  never  adequately 
^'covered  before — values 
1  megohm  to 
megohms. 
Wrlte*l?^^|^fure  on 
tubes  and'"-"HR»y^^|fe|.i,yr 
consult  us  on  ydoi^»i* 
problems. 


PENCIL 

SKETCHES 


PERSONNEL 

Noran  E.  Kersta,  former  manager 
of  NBC’s  television  department  has 
been  discharged  from  the  U.  S. 
Marine  Corps.  He  returns  to  the 
network’s  television  department  in 
an  executive  capacity. 

Charles  R.  Denny,  Jr.,  former 
general  counsel  to  FCC,  is  confirmed 
in  his  is  membership  on  the  Com¬ 
mission.  He  is  the  youngest  commis¬ 
sioner  in  FCC  history. 

Ray  C.  Ellis,  former  director  of 
the  WPB  radio  and  radar  division, 
is  appointed  vice-president  of 
Raytheon  Mfg.  Co.,  New  York, 
N.  Y. 


TRACINGS 


Send  for  your  jggmKj 
free  copy  of  MSSBKmi 
this  inform- 
stive  book 
. . .  t«//s  how  APECO 
photocopying  can  serve  you 

See  how  you  can  save  time,  money, 
labor,  and  expedite  work  with  thia 
most  modern  method  of  copying. 
APeCO'S  interesting,  20-page,  fully 
illustrated  book  gives  you  the  story 
of  Photocopying — shows  graphieaUg 
the  “what’’  and  "how”  of  this  amaa- 
ingly  simple  procedure.  Yours  for 
the  asking — no  strings  attached. 
Write -for  your  copy,  today. 


IrOOO/OOO  Megohms 


AMERICAN  PHOTOCOPY  EQUIPMENT  CO. 

2848  Noilh  Clark  St.,  Dept.  AG-IIB  Chicago  14,  Illinois 
Representatives  in  principal  cities  and  Canada 


Actual  size 


^Apeco 

PHOTDEXACT 


AHERICA'8  MOST  WIDELY  USED 
PHOTOCOPY  EQUIPMENT 
DRYERS  •  TRAYS  •  PAPER  •  CHEMICAL 
TIMERS  •  AND  OTHER  PHOTOCOPY 
SUPPLIES 
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Befor*  and  during  the  war  the  HENRY 
P.  8EGEL  CO.  was  known  for  its  de< 
pendohfe  service.  Today,  there  will 
be  no  reconversion,  no  chongeovers. 
You  eon  count  on  that  dependability 
to  continue  serving  your  best  interests. 

The  HENRY  P.  SEGEL  CO.  has 
entered  its  21st  years  of  serving  the 
New  England  radio,  electronic  and 
electrical  market. 

By  every  standard  of  performance, 
gucdity  and  service,  you  can  rely 
with  confidence  on  the  HENRY  P. 
SEGEL  CO.  and  the  firms  it  rep¬ 
resents. 

HENRY  P.  SEGEL  COMPANY 

Bedlo  Ilecfroitlc— CUcfricet 

Messfactsrers*  Represenfaflvea 
nefd  Esgtseers 

143  NEWBURY  STREET 
BOSTON  U.  MASS. 

Teh.  nNmere  3012-A333-97SS 
IB  HARTFORD:  Tel.  2-9IS9 


PANEL  MOUNTING 

PLUGS  AND  RECEPTACLES 

YIBRATION-PROOF  ASSEMBLIES 

For  locknut  or  bolted  style  mounting  to  panels  1/16" 
to  5/8"  thick.  Precision  built  housings  —  light  weight, 
ample  wiring  space. 

Contacts  fully  machined,  self  wiping  and  free  floating. 
All  terminals  identifed.  Polarized,  grounded  and 
shielded. 

Interior  moulded  bakelite.  Moulded  rubber  gaskets  on 
watertight  style. 

Thousands  in  use  for  vital  war  service. 

Simt€t902  Please  address 

Dept.  No.  H 


FOR 

POWER 

10  to  200  AMP. 
2,  3  4  4  POLE 


pevo 


RESEARCH'DEVELOPMENT 


WATERTIGHT 


•  As  leaders  in  the  field  of  design  and  development  of  specialized 
transformers,  Electronic  Engineering  Co.  has  established  an  envi¬ 
able  reputation  for  solving  the  most  difficult  transformer  applications. 
With  complete  electronic  laboratories  and  the  finest  engineering 
talent  available,  Electronic  Engineering  Co.  is  devoted  exclusively 
to  the  production  of  specialized  transformers. 


ELECTRONIC  ENGINEERING  CO, 

3223-9  WEST  ARMITAGE  AVE.,  CHICAGO  47,  ILLINOIS 


EXPLOSION-PROOF,  water  TIGHT,  INDUSTRIAL  LIGHTING  EIXTUPES 
AND  EQUIPMENT.  AUTOMATIC  LOCKING  "EVER  LOK"  CONNECTOLS 

125  BARCLAY  STREET  •  NEW  YORK  7,  N.  Y. 


EYERLOK 

AUTOMATIC 


FOR 

PORTABLE  SOUND 
AND  SIGNAL  SYSTEMS 
2  fo  12  POLE 


Particular  washers 

fOR  (leCTRONIC  PRODUCTS 

Quality 

WASHERS 


Predaioa  engineered  for  stand- 
ud  or  sptcisl  requirementa. 
Tut,  Irregular  Contour.  Finiah- 
mg.  TeoMon,  Cupped  . 

jed  Drawn,  Fricuoo.  f\r4. 
DialMd  Blaoict.  etc. 
wire  terminals.  H 


SMALL 
STAMPINGS 
any  destge. 

Ask  for  ^adriga  Catalog, 
Photos  ana  valuable  washer 
data.  Send  specifications 
for  quotation. 


The  QUADMGA  MFC.  CO 


■•wraaratae  lUi^Half  aCentury*' 
Weat  Grand  Ave., 
CHICAGO  10.  ILL, 
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Hugh  S.  Knowles,  vice-president 
and  chief  engineer  of  the  Jensen 
Radio  Mfg.  Co.,  Chicago,  Ill,,  is 
elected  president  of  the  Acoustical 
Society  of  America. 

James  H.  McGraw  Jr.,  chairman 
of  the  board  and  president  of  Mc¬ 
Graw-Hill  Publishing  Co.  is 
awarded  the  honorary  degree  of 


doctor  of  engineering,  “for  his 
achievement  in  behalf  of  science  [ 
and  engineering  for  their  fullest 
use  for  all  the  peoples  of  the 
world,”  by  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y. 


Four  miniature  tubes  are  used  os  the 
full  electronic  complement  oi  the  pros* 
imity  luxe  described  in  detail  elsewhere 
in  this  issue.  The  fuse  includes  a  triode, 
two  pentodes  and  o  thyratron.  They 
ore  being  held  by  Roger  M.  Wise,  vice 
president  and  chief  engineer  of  Syl* 
Tonia  Electric  Products,  the  company 
which  made  all  the  tubes  for  use  in 
rotating  prolectiles.  One-ounce  tubes, 
moimted  in  the  projectile  assmne  a 
weight  of  125  lb  under  acceleration 
being  fired  from  guns 


m. 


pocHors  ore  ju 


WTON 


ENOiNEERING 
SALES  •  SERVICE 


CITY  19  •  Phon«  Circle  6-0867 
a 

r  RBPRBSENTATiVB 

ON  —  Sockets . . .  Terminal  Strip* . . .  Piugi . . .  Atwmbfat 
iTiVt)  . . .  I.  r.  Trantformer* . . .  Antenna  Leopf... 


Comjiussm  JioUeJ 

PLASTIC 

PRODUCTS 

'A  Here  ot  Rogon,  you  ore  invited  to  avail 
yourselves  of  our  complete  knowledge  and  long 
experience  in  all  phases  of  plastic  molding. 
Our  staff  of  trained  experts  will  be  glad  to 
assist  you  with  your  plastic  problems,  no 
matter  how  involved  or  comprehensive. 

In  addition  to  compression  molding,  we  also 
offer  on  exclusive  "deep  relief"  branding 
process  that  goes  a  long  way  toward  reduc¬ 
ing  the  cost  of  plastics  that  must  bear  mark¬ 
ings,  lettering  or  other  deKriptive  matter. 

Write  for  facts  on  this  lower  cost,  combina¬ 
tion  service  today. 

ROGAH  BROS. 

Cempresslen  Melders  and  Bronders  of  Plastics 
2003  $.  MICHIGAN  AVENUE  •  CHICAGO  16.  ILLINOIS 
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ALNICO" 

PERMANENT  MAGNETS 


Specializing  in  the  production  of  highest  quality 
Alnico  Magnets  In  all  grades  including  new  triple 
strength  No.  5. 

Production  material  checked  to  assure  highest 
uniform  quality  of  product. 

Castings  made  to  customer's  special  order  on 
the  basis  of  sketches  or  blueprints  furnished. 

Information  and  suggestions  furnished  on  request. 


GENERAL  MAGNETIC 


c  o 


A  T  I  O  N 


MANUFACTURERS  OF  HIGH  COERCIVE  MAGNETIC  ALLOYS 
2126  E.  Fort  Street  •  Detroit  7,  Michigan 


PIONEERS 
IN  OIL  FIILED 
TRANSFORMERS 
For  RADIO  ari  RADAR 


DINION  COIL  COMPANY,  Inc. 

CALEDONIA,  N.  Y. 


SUPREME  MODEL  504  A 

TSAeiS'a' 

'  TESTER... 


★  THE  PORTABLE  LAB 
THAT  GIVES  YOU^# 

Deiign  proven  by  over  5  yearj  produc¬ 
tion  of  thousands  of  this  model. 

★  Operation  as  simple  as  ABC.  Multi¬ 
section  p  u  s  h  -  b  u  1 1  o  n  .^switches  do  all 
work.  Simply  "follow  the  arrows  for 
tube  checking.  No  roaming  test  leads 
for  the  multimeter. 

A"  Open  face  wide  scale  4'/^-inch  rugged 
meter  built  especially  for  this  tester — 
— 500  microampere  sensitivity. 

★  Each  AC  and  DC  range  individually 
calibrated. 

A"  Professional  appearance.  Solid  golden 
oak  carrying  case. 

★  Guaranteed  Rectifier. 

SPECIFIC  A  TIONS 

DC  MICROAMPERES:  0-500 
DC  MILLIAMPERES:  0 -2 . 5  •  1  0- 50- 2  50 
DC  AMPERES:  O-l  lO 

DC  VOLTS - 1000  OHMS  PER  VOLT; 

0-5-25  -  100-2  50  S00  - 1000-2500 
AC  VOLTS:  0  5  10-50-250  1000 
OUTPUT  VOLTS  0- 5 •  1 0 •  SO- 2 50 •  1 000 
OHMMETCR:  0  200'2000-20.000  OHMS 
0-2-20  MEGOHMS 

battery  TEST:  ChecN  Dry  Portable  '‘A”  anU 
••B"  OattfrifS  Under  Load 
CONDENSER  CHECK:  Elrctrolyflct  checked  on 
Engilah  Reading  Scale  at  Rated  voltaget  of 
25-50  100-200  250-300  450  voitt. 

TUBE  TESTER'  Emiitlon  type  with  noise  test 
floating  filaments,  easy  chart  operation. 
Checks  all  receiving  type  tubes. 

POWER  SUPPLY:  US  volts  60  cycle.  Special 
volt.tge  and  fri-quency  upon  request. 


YOU  NECDTHIS 
HOOK.  •  The  Cathodi 
R  •!  y  Oscilloscnpt  . 
by  Raymond  Sow. •rd. 
fully  «  Mptains  baste 
opi-r.it int:  pr  me  I  plf-s 

of  th«  Oscllloseopi 
N«  w.  25  pafii  s.  wfii 
fen  in  thi  Ser«iri 
m.m's  f.♦nKuaA.■e  S»  otI 
25c,  to  cover  print 
Ing  .ind  handlint 
costs,  w  ith  c  c  u  p  o  ri 
below. 


I  #ficlo«*  h«r*wlth  2 Sc.  Pleat*  a*iHf  m*  your 
now  25'paff*  booklet,  **Ttio  Cathodo  Ray  Oaclllo* 
acopo.**  by  Raymond  Soward. 


City  and  Stato.. 
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Roy  S.  Kercher  is  appointed  chief 
electrical  engineer  at  Grayhill,  Chi¬ 
cago,  Ill.  He  was  previously  with 
the  Furnas  Electric  Co.  engaged  in 
laboratory  and  experimental  work. 

Robert  A.  Millikan,  77,  adminis¬ 
trative  head  of  the  California  In¬ 
stitute  of  Technology  for  24  years, 
retires.  He  will  continue  aa  vice- 
president  of  the  board  of  trustees 
and  will  assist  the  board  president 
in  public  relations  and  institutional 
development.  In  1923  he  was 
awarded  the  Nobel  Prize  in  physics 
for  isolating  and  measuring  the 
charge  of  an  electron. 

Ray  H.  Manson,  who  joined  Strom- 
berg-Carlson  Co.  in  1916  as  chief 
engineer,  becomes  the  first  engi¬ 
neer-scientist  to  be  president  of 
the  company  during  its  61  years. 


He  has  been  executive  vice-presi¬ 
dent  and  general  manager.  He  is 
succeeded  by  Lee  McCanns,  who 
originally  joined  the  firm  as  a  radio 
engineer. 

AWARDS 

Through  this  department  Elbc- 
TRONics  pays  tribute  to  the  workers 
of  the  following  concerns  in  the 
electronic  field  who  were  awarded 
final  Army-Navy  “E”  burgees  for 
excellence  in  production. 

John  E.  Fast  &  Co. 

Chicago,  Ill. 

Hamilton  Radio  Corp. 

^  New  York,  N.  Y. 

Webster-Chicago  Corp. 

Chicago,  Ill. 

(two  plants) 
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THE  NO.  S27P  TYPE 


Check  the  Quality  Features 
of  the  Drake  No.  500  Series 

>/  Time  tested  —  Millions  have  been  used 
since  March  1940! 

•\/  Available  in  any  quantity  with  any  type 
of  bracket. 

y/  Sturdy  Bakelite  Molded  insulating  cast¬ 
ing  shields  socket  from  outside  contact. 

\/  Center  contact  lead  wire  mechanically 
secured  before  soldering. 

\/  Both  lead  wires  withstand  over  25  lbs. 
tension. 

\/  Rounded  eyelet  edges  prevent  cut  or 
frayed  lead  wire  insulation. 

\/  10()0  volts  minimum  breakdown  voltage 
between  contacts  and  to  ground. 

>/  Casting  mechanically  secured  to  bracket 
—  can’t  turn. 

\/  Socket  mechanically  secured  within  cast¬ 
ing  —  can’t  turn  or  be  pulled  out. 

\/  Center  contact  secured  within  socket — 
contact  won’t  protrude  when  lamp  re¬ 
moved. 

C«n*idM'  thU  bettw  undarwrlten’  mpiwmS  DSAKE  dial  lltht 

atMBiUy  for  your  arodaetloa  roquironontt.  Load  wlro  2%  In.  to  4  ft. 

Promyt  ohlamont  In  any  qaantity  attnrod.  May  wo  oond  tamploo  or  our 

nowott  oataloqf 

SOCKET  AND  JEWEL  LI6HT  ASSEMBLIES 


INDUSTRIAL 


DIVISION 


Ptcxmif  •  PiriliLI  SH'H  TOOil  •  MlhCtJArt  ACCBtt09ll| 

tM/.iL  cuiTiMC  AND  oeiNDfMC  looiv  *  si'iCfAK  fotaiuiA  autsfat 

MOiOtD  A'FliSTOVS  •  PLMiflC  SPCCIAIIICS  •  CONTRACT  PIAITICS  MOlPiNC 


One  /tmenieeCx  A  AAA  S*<^t/txcaeJ 


CIVINO 


LATEST 


ABOUT 


Copy  with  price  sheet  mailed  on  request. 
Ask  for  BULLETIN  4505. 


eoMsmny 

.n  SOPS**®* 


ORMANCB 


give 


jerform®"®*  • 

„„  deria" 

r -- 

you  >wrth 
(1)  N«'*' 

^3)  Screw  h®'®*  '" 

speaker 

•4)  GriHe*  ' 

of  cabirret 

Every 

^^r.*®"**-^**?*,; 

Efectranic  ProaucU 

,.qoe»»-wrrte  for 


hoi»aie» 
,s  m®ke* 
•  qo®b^ 
o  fasten 


BUD  RADIO, 


<IS£®> 

METAL-COATING  PROCESS 

«  PAST  AND  •  FOR  HEAVIER 

ECONOMICAL  COATINGS 

«f9UlltMI  ONLY  RAPID  ELECTROLYTE— RAPID 
METAL  CLEANER— RAPID  APPLICATOR 

e  Platimg  current  ie  obtained  from  dry 
oelle.  storage  battery,  or  any  cenTonient 
oeurse  of  direct  current  at  3  to  E  V.,  er 
use  Rapid  Plating  Rectifier  for  hecnry 
work. 

e  For  silTor  surfacing  bus  bar  eonnoo- 
tions,  lugs,  switch  blades,  otc.  For  pled* 
ing  er  touching  up  miseoUaneous  our- 
fereos  with  cadmium,  nickol,  sine,  copper 
and  gold.  Ruilding  up  limitod  areas. 
Hard  surfacing  with  nickoL  Used  in 
shop  er  field.  Special  applicators  de¬ 
signed  to  speed  up  production  line  Jobs. 

Our  laborutory  1$  glad  to  cooperofe. 

No  obligation 

Rapid  Electroplatiag  Process,  lac. 

MM  S.  Wabash  Ave.,  Chicago  5,  III. 

421  Graybar  Bldg.  237  Rialto  Bldg. 

Mew  York,  N.  Y.  Son  Frascisce,  Calif. 


RADIO  CHASSIS 
PUMCH 


Now  ...  a  new  approach  to 
electrical  transients— 

with  emphasis  on  pulsed  linear  networks 

Here  is  a  new  approach  to  the  fundamentals  of 
transient  analysis,  presenting  a  general  method  of 
analysis  in  terms  of  mathematical  concepts  familiar 
to  the  electrical  engineer.  This  is  done  by  use  of 
differential  equations  whose  scope  is  extended  to  pro¬ 
vide  an  effective  means  of  solving  transient  problems. 

Mathematical  results  are  correlated  closely  with  the 
physical  operations  they  describe.  Emphasis  is  on  the 
basic  principles  of  circuit  operation,  and  on  establish¬ 
ing  a  method  of  analysis  widely  applicable,  yet  based 
on  familiar  mathematical  concepts. 

JUST  PUBLISHED 


PULSED  LINEAR  NETWORKS 


Saves  hours  of  work  catting  ciean, 
accurate  holes  in  radio  chassis — for  con¬ 
nectors  and  other  receptacles.  Simply 
insert  cap  screw  in  hole  to  be  enlarged 
(drill  small  hole  if  necessary),  turn  with 
ordinary  wrench  to  force  punch  through 
the  metal.  No  reaming  or  filing — ^hole 
is  smooth  and  clean.  No  distortion — 
die  supports  metaL  Ten  sizes  from 
to  2H*;  also  up  to  3 14*  for  meters.  Write 
for  free  catalog  33E  to  Greenlee  Tool 
Go.,1931Columbia  Ave.,  Rockford,  IlL 


This  book  gives  you: 

— modern  emphuia  on  retponae  of  natworka  to 
voltage  pulaea,  againat  a  aound  background  of 
the  claaaical  methoda  of  analyala 
— an  underatandlng  of  the  baalc  factora  gov¬ 
erning  tranaient  behavior  of  electrical  net- 
worka 

— familiarity  with  the  interpretation  of  mathe¬ 
matical  reaulta  in  terma  of  the  phyaical  phe¬ 
nomena  which  they  deacrlbe 
— mathematical  derivationa  to  clarify  tha  logi¬ 
cal  development  of  reaulta 

CONTENTS 

1.  IntrodnotloB 

2.  Differential  EqutUona  and  HyparboUe  Fonetlona 

3.  Seriea  Networki  Containing  Baalitanoa  and  Capad- 

tanoe 

4.  Seriea  Networki  Containing  BceUtanee  and  Indne- 

tanee 

5.  Seriea  Network!  Containing  Realstanca,  Induotance 

and  Capacitanea 

6.  Series -paraUel  Networks  Containing  Baslstanoe  and 

Capadtanoe 

7.  Series  parallel  Networks  Containing  Besistanre  and 

Inductance 

8.  Serles-paraUel  Networks  Containing  Resistance.  In¬ 

ductance,  and  Capacitance 

9.  Elementary  Applications 

Tables  of  Exponentials  and  Hyperbolic  Functions 


By  ERNEST  FRANK 

Garden  City  Research  Laboratories 
Rpwry  Gyiosoope  Company,  Ina 

266  pages,  ,5  x  8,  183  illustra¬ 
tions  and  tables,  $3.00 

Send  for  this  book  for  10  days'  frss  examination,  en 
approraL  Note  the  book's  mank  eketebes,  diagrams,  and 
oeeillograms  illustrating  transient  network  behaylor. 

I —  -SEE  IT  10  DAYS  ON  TRIAL-  -i 

'  MeGraw-Hill  Seek  Ce..  339  W.  42nd  St..  New  I 
Yerli  IS 

I  Send  me  Frank's  PULSED  LINEAR  NETWORKS  I 
for  10  days'  examination,  on  approraL  In  10  days  I 

II  wlU  send  $3.00,  plus  few  cents  postage,  or  re¬ 
turn  book  postpaid.  (Postage  paid  on  cash  orders.)  • 

Neme  .  > 

I  Address  .  i 

City  and  State  .  ' 


(Books  sent  on  approral  in  U.  S.  only) 
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AMmCA'S 


*M4t 

COMPLETE 

SOOnCE 

SUPPLY 

Where  the  impossible 
becomes  the  usual. 
6,000  square  feet  of 
space  and  a  consider¬ 
ably  enlarged  staff, 
enable  us  to  improve  a 
service  that  has  always 
been  TOP  FLIGHT. 


Tfote  0€ifi'7te€»  ^cUlncAO. 


sun  RADIO 

&  ElEtTROniCS  CO.,  Inc. 


122  Duane  St.,  New  York  7 
Tel.  BArclay  7-1840  .  ° 


NEW  BOOKS 

You  and  Your  Radio 

By  Vepa  V.  Lakshmana  Rao,  Radio 
Engineer,  Govt,  of  Madras,  India.  Ad¬ 
dison  &  Co.,  Ltd.,  Madras,  India,  170 
pages,  price  5  rupees. 

All  about  broadcasting,  in  lan¬ 
guage  for  the  layman  and  with  em¬ 
phasis  on  material  likely  to  be  of 
interest  and  value  to  broadcast  lis¬ 
teners.  Starting  with  fundamen¬ 
tals  of  radio,  the  author  traces  a 
program  from  microphone  to  loud¬ 
speaker,  gives  advice  on  choosing  a 
radio  for  use  in  various  localities  of 
India,  gives  some  practical  tips  on 
home  radio  maintenance,  and  de¬ 
votes  two  chapters  to  broadcasting 
in  India  and  Ceylon  and  to  rural 
broadcasting  in  India.  Various 
types  of  canned  programs  are 
described,  with  general  details 
of  gramophone-disc  recording,  steel- 
tape  recording,  and  celluloid-tape 
recording.  This  well-written  and 
adequately  illustrated  work  is  the 
second  edition,  completely  revised, 
of  a  book  originally  brought  out  by 
the  author  in  1942. — j.m. 

•  •  • 

Network  Analysis  and 

Feedback  Amplifier  Design 

By  Hendrik  W.  Bode,  Research 
Mathematician,  Bell  Telephone  Labor¬ 
atories.  D.  Van  Nostrand  Co.,  Inc., 
1945,  651  pages,  $7.50. 

Basic  circuit  theory  and  mathe¬ 
matical  analysis  of  feedback  ampli¬ 
fiers  is  presented  in  generalized 
form  for  the  design  engineer.  The 
text  is  self-contained  for  those  who 
have  had  the  equivalent  of  present- 
day  college  senior  circuit  and  math¬ 
ematics  courses.  The  discussion  is 
interspersed  with  practical  circuit 
considerations  and  conclusions. 
Stress  is  laid  on  interpretation  of 
circuit  behavior  from  graphs  of 
circuit  functions. 

Groundwork  for  the  final  chap¬ 
ters  on  design  of  absolutely-stable 
single-loop  feedback  amplifiers  and 
illustrative  examples  of  such  ampli¬ 
fiers  appear  in  the  first  few  chap¬ 
ters  on  mesh  and  nodal  equations 
for  tube  circuits,  the  complex  fre¬ 
quency  plane,  a  mathematical  ap¬ 
proach  to  feedback,  and  physical 
realizability  of  and  Nyquist  criter¬ 
ion  for  stability. 

To  provide  completeness  in  the 
single  volume,  there  are  four  chap- 


Can  You  "Measure  Up" 

to  a  good-paying  radio-electronics 
job  with  a  secure  peacetime  future? 

"Post-War"  is  NOW! 

Don't  be  caught  unpreporedl  Add 
CREI  home  study  training  to  your 
present  experience  and  step  ahead 
of  competition 

NOW  U  the  time  to  toke  the  time  to  prepare 
yourself  for  the  important,  career  fobs  in 
radio-electronici  engineering.  You  will  find 
the  knowledge  gained  from  your  CREI 
course  useful  almost  from  the  beginning. 

In  our  proved  home-study  course,  you  learn 
not  only  how  .  .  .  but  why!  Easy-to-read- 
and-understand  lessons  ore  provided  you 
well  in  advance,  and  each  student  has  his 
personal  instructor  who  corrects,  criticizes 
and  offers  suggestions  on  each  lesson  ex¬ 
amination.  This  is  the  successful  CREI 
method  of  training  for  which  more  than 
10,000  professional  radiomen  hove  enrolled 
since  1927. 

Your  ability  to  solve  tough  problems  on 
poper  and  then  follow  up  with  the  neces¬ 
sary  mechanical  operation,  is  a  tiiie  indica¬ 
tion  that  you  hove  the  confidence  bom  of 
knowledge  .  .  .  confidence  in  your  ability 
to  get  and  hold  an  important  Job  with  a 
secure,  promising  future.  Investigate  now  the 
CPFI  home-study  course  best  suited  to  your 
needs,  and  prepare  for  security  and  hoppi* 
ness  in  the  New  World  of  Electronics!  Write 
for  all  the  facts  today. 

•  WRITE  FOR  REW,  FREE  36-PAGE  BOOKLET 

If  you  hsvo  had  profoMlenal  or 
amateur  radio  oxperlonco  and  want 
to  make  more  money — let  ut  prove 
to  you  we  have  eomethins  you  need 
to  qualify  for  a  better  radio  Job. 

To  help  ut  answer  Intelllsently  your 
inquiry  —  PLEASE  STATE 
BRIEFLY  YOUR  BACKGROUND 
OF  EXPERIENCE.  EDUCATION 
AND  PRESENT  POSITION. 

CAPITOL  RADIO 
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Dept.  E-11.  3224  —  Uth  Street.  N.  W. 
WASHINGTON  10.  D.  C. 

Conttactors  to  U.  S.  Navy  —  U.  S.  Coast  Guard 
—  Canadian  Broadcasting  Corp.  Producers  d 
Woll-tralnod  Technical  Radioman  for  Industry 

Member:  National  Council  of  Technical  Schools 


ENGINEERING  INSTITUTE 
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A  BOX 
TO  REMEMBER  when 
you  want  GOOD  coils 

STflnUIVCK 

R.F.  cons 

AND  ASSOCIATED  ASSEMBLIES 

There  is  a  Stanwyck  coil  for  every  applU 
cation  in  the  Radio  Frequency  Spectrum 
—coils  that  have  met  the  requirements 
of  war  and  which  will  meet  your  require¬ 
ments  now  that  the  war  is  won  .  .  .  S«nd 
for  folder  describing  our  line  and  facilities. 

STANWYCK  WINDING  CO. 

NEWBURGH  NEW  YORK 


DUPLICATING  and  PROFILING 

AUTO  ENGRAVER 

Accurate  Engraving 
with  Unskilled  Operators 

Unskilled  operators  will  profile  or  accurately 
reproduce  in  smooth  lines  any  design,  num¬ 
ber,  letter,  emblem,  signature;  on  iron,  brass, 
copper,  aluminum,  soft  steels  and  all  plastics. 
Here  are  some  of  its  other  uses  .  . 

•  Drills  a  series  of  holes,  or  profiles  small 
parts 

•  Cuts  an  even  channel  for  wiring  on  panels. 
Increases  accuracy  and  production. 

•  Works  from  original  drawing  or  templates. 

•  Etches  glass  and  similar  items. 

•  Will  not  cause  distortion. 

For  complete  Information  on  this  and  other 
models  and  prices  write  Dept.  K, 


AUTO  ENGRAVER  CO. 

1776  BROADWAY,  NEW  YORK  19 


THE  NEW  POST  WAR  PORTABLE 

]\/[egaphone 


will  be  available  soon  for  Ships — ^Towboats — Piers 
and  all  marine  applications.  Also  Fire  and  Police 
Departments — Athletic  Games — and  other  uses  too 
numerous  to  mention. 

This  Megaphone  gives  your  voice  2300  times  its 
normal  power. 

This  equipment  is  a  development  of  a  megaphone 
used  exclusively  by  U.  S.  Navy  and  Amphibious  Forces 
and  was  developed,  manufactured  and  patented  by  us. 

—WATCH  FOR  ANNOUNCEMENT— 


GUIDED  RADIO  CORPORATION 

161  Sixth  Avenue  New  York  13,  N.  Y. 

Patent  No.  S,301,459 — After  the  war  any  Infrlncement  of  thli  patent  wUl  tie  proeeented. 


Draftsmen  Wanted 

Also 

Designers^  Detailers^  Tracers 
and  Engineers 

We  ore  one  of  the  lorgeii  manuiacturere  of  a  wide  variety  of 
communication  and  electronic  equipment  in  the  world,  fully  pre¬ 
pared  and  ready  to  go  ahead  with  a  very  ambitious,  expansion 
program  as  quickly  as  we  are  permitted.  There  will  be  unlimited 
possibilities  for  creative,  ambitious  men  to  advance  to  key  posi¬ 
tions  both  in  research  development  and  production  field.  At 
present,  we  ore  producing  vital  equipment  for  our  fighting  forces. 

Good  Sfarflng  Salaries  —  Exceptionally  tine  working 

conditions 

Apply  P«rsoaR«l  OBic*  8  A.  M.  to  S  P.  M. 

FEDERAL  TELEPHONE  &  RADIO  CORP. 

Th*  Mfg.  Hit  of  the  Internotieeal  Tel.  A  Tel.  Cerp. 

591  Brood  St.,  Nowork,  N.  J. 

W  M  C  Rules  Observed 


electronics  — Nove/nber  1945 


sot 


COMMON  HOUSE  FLY 


UNBRAKO’ 


MAGNIFYING 

GLASS 


ALMOST 

UNBELIEM^BLE! 


It's  hord  to  bolioTo  that  a  sot  serow  about  ono>third 
tho  longth  oi  a  fly  could  boro  so  many  fin#  cbaroc- 

toristies - but  this  "Unbrako"  bos.  Tbs  maonifiod 

"Unbrako"  is  a  8oU*Lockor  bocauso  its  knnrloo  point 
digs  in  cmd  holds  firmly  against  all  attempts  of 
vibration  to  shako  it  loose.  It  can  bo  easily  bemkod- 
out  with  a  wrench  and  used  again  and  again. 

Its  small  sise  plus  the  combination  of  accuracy,  hard¬ 
ness  and  strentrtb  (which  characteristics  bore  long 
been  associated  with  the  "Unbrako"  ncane)  moke  it 
inToluoble  in  the  fields  of  electronics,  radio  and 
fine  instruments. 


Shes  from  #0  fo  IV2'*  Is  diose 
eter  oil  commercial  lesgfhs. 
Write  todoy  fir  the  "Usbrwio*' 
Catalog. 


Knurling  of  Socket 
Screws  originated  with 
"Unbrako"  years  ago. 


OVER  40  YEARS  IN  lUSINESS 

STANDARD  PRESSED  STEEL  CO. 

JENKINTOWN,  PENNA.  SOX  S9« 

loston  •  Chicago  •  Detroit  •  Indianapolis  •  St.  Louis  •  San  Francisco 


Intricate  glass  work  and  tubes 
made  to  your  specification 

The  Universal  X-Ray  plant  specializes  in  the  pro¬ 
duction  of  metal-to-glass  seals.  Intricate  glass  seals 
are  made  to  customers*  specifications  for  electronic 
tubes,  transformers,  resistors,  capacitors,  condens¬ 
ers,  vibrators,  switches,  relays,  instruments,  gauges, 
meters,  receivers,  transmitters,  and  other  scien¬ 
tific  apparatus. 

A  strong  metal-to-glass  bond  assures  unfailing 
protection  against  rust,  corrosion,  and  extreme 
climatic  conditions  in  a  vacuum -tight  seaL  Good 
deliveries  can  be  made  on  volume  orders.  Submit 
your  metal-to-glass  seal  problems  to  the  Universal 
engineers  for  recommendations  and  estimates. 


UNIVERSAL  X-RAY  PRODUCTS  inc 

1t00-A  N.  FRANCISCO  AVINUI  •  CHICAGO  47,  ILUNOH 
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ters  on  impedance  functions  which 
consider  design  of  impedance  func¬ 
tions  to  provide  predetermined 
characteristics,  and  physical  repre¬ 
sentation  of  driving  point  and 
transfer  impedance  functions. 

With  this  background,  the  author 
discusses  the  problems  bearing  di¬ 
rectly  on  feedback  amplifier  design. 
The  interdependence  of  real  and 
imaginary  components  of  network 
functions  indicates  the  extent  to 
which  gain  and  phase-shift  in  the 
amplifier  are  related.  The  previ¬ 
ously  developed  circuit  theorems  are 
applied  to  input  and  output  and  to 
interstage  networks  to  determine 
their  effects  on  attenuation  and 
phase-shift.  Circuit  response  is 
indicated  by  generalized  response 
curves. 

As  stated  before,  the  final  chap¬ 
ters  are  concerned  with  design  of 
feedback  amplifiers  based  on  the 
foregoing  considerations  and  tech¬ 
niques.  Such  considerations  as  the 
effect  of  amplifier  bandwidth  en 
maximum  permissible  feedback  are 
analysed.  Application  of  feedback 
to  an  f-m  receiver,  a  radio  trans¬ 
mitter,  and  to  a  broad-band  ampli¬ 
fier  illustrate  the  use  of  the  fore¬ 
going  development. — F.E. 

•  •  • 

Atomic  Energy  for 
Military  Applications 

By  Henry  DeWolp„  Smyth,  Chair¬ 
man,  Department  of  Phyeiee,  Prince¬ 
ton  University,  and  Consultant,  Man¬ 
hattan  District,  U.  S.  Engineers.  Pub¬ 
lished  by  the  Princeton  University 
Press,  Princeton,  N.  J.,  1946,  264 
pages,  paper  bound  1^1.25,  cloth  bound 
12.00. 

The  official  report  on  develop¬ 
ment  of  the  atomic  bomb  with  a  few 
additions  and  clarifications,  with 
the  War  Department  release  on  the 
New  Mexico  test  of  July  1946  and 
an  index  have  been  printed  as  a 
public  service  by  Princeton  Uni¬ 
versity. 

The  report  is  written  to  the  en¬ 
gineer  and  executive  who  have  a 
general  understanding  of  physics 
and  technology.  Beginning  with  the 
knowledge  of  atomic  physics 
reached  in  1940,  the  report  dis¬ 
cusses  organizational  and  technical 
steps  taken  in  initiating  and  execut¬ 
ing  ^the  Manhattan  Project,  and 
credits  the  men  associated  with 
management  and  research  in  the 
development  of  atomic  power 


Nvrmeber  1945  —  ELECTRONICS 


NOIV! 


mETPL 

STnmpinGS 


IISI  SMAUL-  L-OTS 


Die  cut  metal  stampings  in  limited  quantities  can  be  produced  to 
your  special  requirements  at  15%  to  20%  of  the  cost  of  permanent 
type  tools.  No  matter  how  small  your  quantity  requirements  or  how 
intricate  your  work,  we  can  show  you  a  definite  saving.  During  our 
twenty-three  years  of  specialized  experience  in  this  service,  there  has 
been  no  other  method  of  producing  metal  stampings  in  small  lots  that 
can  equal  the  process  originated  by  Dayton  Rogers. 

Our  new,  illustrated  booklet  ^176-17  will  give  you  full  particulars. 

DAYTON  ROGERS  MFG.  CO. 


fcjbricci#»r>9  f/ec/ronic  equipment  chassis  is  one 
of  hundreds  of  jobs  done  fast  onef  ccononijca//y 

wiNi  EASY  FLO. 


Regardless  of  the  nature  of  your  metal 
joining— whether  it  be  the  making  of  a 
few  joints  or  a  hundred  thousand— wheth¬ 
er  it's  the  joining  of  ferrous,  non-ferrous 
or  dissimilar  metals  — whether  the  joints 
are  structural  or  current-carrying— it  will 
pay  you  to  find  out  why  and  how  SIL-FOS 
ond  EASY-FLO  will  give  you  better  joints 
at  surprisingly  low  cost. 

BULLETIN  12-A  GIVES  YOU  THE  ANSWER 

lt'»  full  of  useful  metal  join¬ 
ing  information.  Write  for  a 
copy  today. 


HANDY  &  HARMAN 

83  rULTON  ST.,  NiW  YORK  7,  N.  Y.. 

z  iixJulIirT  •'•dge^rt,  Cenn  •  C^xege  Ml  •  les  Arsgetei  Cel 
* *%**y&r  •  ^rewideAce  t  I  •  fereni*  Caned* 

Agents  in  Principal  Cities 
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DC  ond  AC  WELDERS  •  TRANSFORMERS  •  MAGNETIC  CLAMPS  •  SOLENOIDS  •  RIVET  HEATERS 
SPOT  WELDERS  •  FLUORESCENT  BALLASTS  •  SPECIAL  CONTROLS 


MODEL  62 

VACUUM  TUBE  VOLTMETER 


SPECIFICATIONS: 

RANGE:  Pu«li  button  selection  of  five  ranges — 1, 3, 10, 30  and  100  volts  a.  c.  or  d.& 
ACCURACY:  2%  of  full  scale.  Useable  from  50  cycles  to  150  megacycles. 
INDICATION:  Linear  for  d.  c.  and  calibrated  to  indicate  r.m.s.  values  of  a  sine- 
wave  or  71%  of  the  peak  value  of  a  complex  wave  on  a.  c. 

POWER  SUPPLY:  115  volts,  40-60  cycles— no  batteries. 

DIMENSIONS:  4%”  wide,  6"  high,  and  8W’  deep.  WEIGHT:  Approximately  6  lbs. 
PRICE:  $135.00  f.o.b.  Boonton,  N.  J.  Immediate  Delivery 


MEASUREMENTS  CORPORATION 

BOONTON,  NEW  JERSEY  . 


Stondard  ond 
CUSTOM 
CONSTRUCTION 
to  meet  oil 
specificotions 


HERCULES  ELECTRIC  &  MFG.  CO 

INCORPORATED 

2500  ATLANTIC  AVENUE  *  BROOKLYN  7.  N.  Y. 


sources.  A  chapter  is  devoted  to 
electromagnetic  separation  of  uran¬ 
ium  isotopes.  The  text  is  illustrated 
by  line  drawings  and  an  insert  ot 
photographs  of  the  Oak  Ridge  and 
Hanford  Engineering  Works  and 
of  the  test  explosion  in  New  Mex¬ 
ico. — F.R. 

A  General  Account  of  the  De¬ 
velopment  Methods  of  Using 
Atomic  Energy  for  Military 
Purposes  Under  the  Auspices 
of  the  United  States  Govern¬ 
ment,  1940  - 1945 

By  H.  D.  Smyth,  Published  by  the 
U.  S.  Government  Printing  Office,  and 
for  sale  by  the  Superintendent  of  Doc¬ 
uments,  Washington  25,  D.  C.,  182 
pages,  $0.35. 

The  text  of  the  official  report,  as 
written  at  the  request  of  Major 
General  L.  R.  Groves  and  originally 
distributed  in  a  limited  edition  to 
official  authorities,  has  been  re¬ 
printed  for  public  distribution. 

•  •  • 

Business  Executive’s 
Guide 

By  J.  K.  Lasser.  McGraw-Hill  Book 
Co.,  New  York  18,  N.  Y.,  £52  pages, 
$3.00. 

A  CHECK  LIST  governing  all  phases 
of  typical  transactions  in  small  and 
medium-size  business  ventures.  A 
thorough  compilation,  it  reaches 
down  to  the  level  of  what  to  do  in 
budgeting,  filing,  buying  supplies, 
printing,  collecting  accounts,  build¬ 
ing  an  efficient  organization,  creat¬ 
ing  customer  good  will  and  good 
employee  relations,  dealing  with 
banks,  buying  and  selling  busi¬ 
nesses,  avoiding  frauds  and  em¬ 
bezzlements,  controlling  salesmen’s 
expenses,  securing  credit  informa¬ 
tion,  checking  business  insurance, 
planning  office  layouts,  and  cutting 
down  office  expenses.  The  author  is 
well  known  for  his  book,  “Your 
Income  Tax.” — J.M. 

•  •  • 

Practical  Supervision 

By  Palmer  J.  Kalsem,  Engineering 
Educational  Department,  The  Glenn 
L.  Martin  Co.  McGraw-Hill  Book  Co., 
Co.  New  York,  18,  N.  Y.,  186  pages, 
$2.00. 

Detailed  instructions  on  how  the 
industrial  supervisor  can  get  the 
most  out  of  those  under  him,  with 
a  special  chapter  on  how  to  cope 
with  women  in  industry)  and  main¬ 
tain  maximum  production.  The 
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Let  us  tell  you  how  you  may  use  our 
organization  just  as  if  it  were  yours 


TIME  DELAY 
RELAYS 

For  Accurate  De¬ 
pendable  Time  Con¬ 
trol — from  1  second 
up  to  5  hours. 

These  resetting  type  timers 
are  being  used  more  and 
more  to  speed  up  produc¬ 
tion. 

Write  for  Bulletins  500, 
700.  710.  800.  900. 


R  \\  <  WU  R  ( OMirWY,.. 


'  E  s  T  E  H  q  o  O  K 


CONNECTICUT 


for  TELEVISION 
FM  AMATEUR 

Shur  Antenna  Meant 

it  fits  everywhere 


A  new  reception  Idea  out  of 
the  war  efForf 

SHUR  ^INTERCEPTOR 

*Pst.  Pending 

'  (Two-Element  Array) 

All  tuning  factors  simply 
and  easily  adjustable 

also  Dipoles 


S4cr/t  —  ^hc. 

^  lifT.  Ion*;  l^itaiMl 
N**u  >  ork,  !  .  >.  V. 

)<>r(h(ni  (iFihi  i\n  tun  t(.t> 


,|5?V)  UNUSUAL  SERVICE 
TO  A 

MANUFACTURER 


SEND  FOR  NEW  CATALOG 


RTERBURY 

MOLDINGS  OF  MERIT 

■■ 

WATERBURY  COMPANIES,  INC. 

Formerly  WATERBURY  BUHON  CO..  E$t.  1812 

McGraw  Ave.,  WATERBURY,  CONN. 


lGIISES)  hydrogen  ^ 

NITROGEN-OXYGEN 


COMPLETE 
GAS  PRODUCTION 
PLANTS  INSTALLED 
FOR  LOWEST  COST 
OPERATION  .  .  . 


FORMING  MIXTURES 
CARBON  DIOXIDE 
ACETYLENE 

HIGHEST  QUALITIES  •  ANT  QUANTITT 
DELIVERED  ANYWHERE  I 


AMERICAN  GAS  &  CHEMICAL  CO. 

HARRISON,  NEW  JERSEY  ■  Contrected  Coapleto  Seryioe  on  AQ  Geaei 


•  instrument 
housings 

•  panels 

•  CHASSIS 

9  stampings 

•  SCREW 
machine 
PARTS 


^  'j  o  o  o  sa 


METM  AMO  PIASTK  *««*““* 

„  .--I 


STAMFORD  METAL  SPECIALTY  CO.,  428  BROADWAY,  N.  Y.  13 

'7Ht(a.(  70<yi/t  a/ 
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JUST  PUBLISHED! 

The  Most  Indispensable  Reference  in  Radio-Electronics! 

Electronic  Engineering  Master  Index 


A  master  compilation  of  over  20.000  titles  of  texts 
and  anicles  selected  for  their  value  to  the  research  en¬ 
gineer,  this  INDEX  covers  the  years  1925-1945  and 
enables  you  to  survey  twenty  years  of  research  literature 
on  any  suhjea  in  a  matter  of  minutes! 

Vitally  Needed  in  Every  Laboratory  and  Library 
COMPLETE  IN  ONE  VOLUME 


PART  I  PART  II 

Jaaaary  1925  to  Jaiiaary  1935  t« 

December  1934  Jeee  1945 


★ 

PARTIAL  LIST  OF  PERIODICALS  INDEXED; 


Bell  Laboratories  Record 
Bell  System  Technical 
Journal 

Communications 
Electrical  Communication 
Electronics 

Elearonic  Engineering 
Elearonic  Industries 


Journal  of  I.E.E. 

General  Elearic  Review 
Physical  Review 
Proceedings  I.R.E. 
Transactions  of  A.I.E.E. 
Radio  News 
R.C.A.  Review 
Wireless  Engineer 
Wireless  World 


A  $^00  Reference  Library  in  One  Volume  for  $17.50 


Descriptive  circular  on  request. 

ELECTRONICS  RESEARCH  PUBLISHING  COMPANY 

23t  East  44th  Straat  •  Maw  York  17,  N.  Y. 


basis  for  this  book  is  a  series  of 
supervisory  training  bulletins,  and 
the  many  effective  cartoons  from 
these  are  included  in  the  book. 
Highly  recommended  for  all  en¬ 
gineers  hoping  to  advance  into 
responsible  executive  positions, 
whether  in  the  office,  shop,  or  draft¬ 
ing  room.  The  human-interest  ap¬ 
proach  and  the  humorous  but 
pointed  illustrative  treatment  make 
interesting  at-home  reading  —  a 
painless  way  to  study  the  principles 
of  good  supervision. — J.M. 

a  •  #. 

Training  for  Supervision 
in  Industry 

By  George  H.  Fern,  Director,  Mich¬ 
igan  State  Board  of  Control  for  Voca¬ 
tional  Education.  McGraw-HiU  Book 
Co.,  New  York,  18,  N.  Y.,  188  pages, 
$2.00. 

A  TEXTBOOK  MANUAL  aimed  at  guid¬ 
ing  the  supervisor  in  his  own  self- 
improvement  and  upgrading,  help¬ 
ing  the  prospective  supervisor,  and 
helping  conference  leaders  to  get 
results.  Human  relations  receive 
major  attention  because  to  many 
workers  the  supervisor  is  the  com¬ 
pany  and  by  his  actions  the  com¬ 
pany  is  judged.  Other  topics  cov¬ 
ered  include  accident  prevention, 
women  in  industry,  starting  the 
new  worker,  and  job  analysis. — 
J.M. 

•  •  • 

How  to  Train 
Your  Assistants 

By  Richard  W.  Wetherill.  National 
Foremen’s  Institute,  Deep  River, 
River,  Conn.,  16  pages,  $0JS5, 

Illustrated  booklet  presenting  a 
five-step  formula  for  allowing  over¬ 
burdened  foremen  and  supervisors 
to  do  more  work  with  less  effort  by 
training  assistants  to  solve  their 
own  problems  where  possible.  The 
formula  is  the  result  of  fifteen 
years  experience  in  training  men 
and  women,  and  gets  practical  re¬ 
sults  in  nearly  all  cases. — J.M. 

a  a  a 

What  the  Foreman  Needs 
for  Success 

National  Foremen’s  Institute,  Deep 
River,  Conn.,  16  pages,  $0.26. 

Cartoon-illustrated  booklet  con¬ 
trasting  an  army  sergeant’s  re¬ 
sponsibility  to  his  men  with  the 
factory  foreman’s  similar  responsi- 
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BIRNBACH  RADIO  CO..  Inc 


14S  HUDSON  ST 


NEW  YORK  13.  N  Y 


FARRAND  OPTICAI.  CO.,  INC. 

Engineers,  Designers  and  Manufacturers 
PRECISION  OPTICS,  ELECTRONIC  AND  SCIENTIFIC  INSTRUMENTS. 
BRONX  BLVD.  AND  EAST  mTH  STREET,  NEW  YORK  66,  N.  Y. 


The  Farrand  Optical  Co.  plant  is  recognized  as  one  of  the  finest 
equipped  modem  optical  and  precision  instrument  factories  in  the 
world,  and  is  staffed  by  a  group  of  outstanding  technical  and  scien¬ 
tific  personnel. 

Technical  Facilities — Engineering;  consulting;  design;  research; 
development  and  manufacture  of  PRECISION  OPTICS,  ELEC¬ 
TRONIC  AND  SCIENTIFIC  INSTRUMENTS. 

Manufacturers  of — Precision  Optical  Components  for  television,  pho¬ 
tographic,  electronic  and  scientific  instruments — Projection  Screens 
for  television,  motion  picture  and  visual  education — Special  Cameras 
— Television  Projection  Lenses — Periscopes — Telescopes — Telepho¬ 
toscopes — Rangefinders — Gun  Fire  Control  Apparatus — Shop  and 
Toolmakers  Microscopes — Optical  Comparators — quartz  Monochrom¬ 
ators — Spectrometers — Spectrographs — Spectrophotometers  —  Fluor- 
ometers — Electron  Microscopes — Electron  Recording  Devices  and 
Amplifiers. 


RAWSON 
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TYPE  i02A 
AMHrMy  1% 

Readings  from  2  ma.  to  3  amperes  on  6 
ranges,  and  .06  volts  to  1000  volts  on  8 
ranges.  Uses  internal  thermocouple.  '  No 
waveform  or  frequency  errors  below  3000 

cydes.  _ 

The  word  MULTIMETER  is  our  copy¬ 
righted  trade  mark.  VriU  for  Bulhttmi. 

_  W«  also  svpply 

Raqular  D.C.  Motors 
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111  WTTEt  ST.  CAMItlDOE,  MASS. 
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bility  to  provide  leadership  that  .r 
will  hold  up  the  spirit  and  morale 
of  his  men.  Three  main  steps  in 
learning  to  handle  various  person¬ 
alities  are  outlined:  (1)  Adjust 
your  own  personality;  (2)  Know 
your  workers;  (3)  Lead  properly. 

A  good  refresher  for  supervisors. 

— J.M. 

•  •  • 

Transmission  Lines, 

Antennas  and  Wave  Guides 

By  RoNAin  W.  P.  King,  Harry  Rowe 
Mimno,  and  Alexander  H.  Wing, 
all  of  Harvard  University.  McGraw- 
Hill  Book  Co.,  Inc.,  1945,  347  pages, 
$3.50. 

From  experience  in  training  com¬ 
missioned  officers  in  new  uhf  appli¬ 
cations  of  electronics,  the  Cruft 
Laboratory  faculty  has  prepared 
this  descriptive  text.  The  treatment 
employs  a  minimum  of  mathe¬ 
matics,  chiefly  trigonometry  and 
complex  algebra.  For  the  most 
part  the  discussion  concerns  the 
physical  behavior  and  practical 
uses  of  representative  uhf  circuits. 
Information  and  concepts  are  sum¬ 
marized  in  graphs  and  line  draw¬ 
ings.  At  the  end  of  the  book  there 
are  problems  with  answers. 

Among  specific  topics  on  trans¬ 
mission  lines  likely  to  be  of  especial 
interest  are:  means  of  suppressing 
even  harmonics  and  suppressing 
the  third  harmonic;  impedance 
matching  by  quarter-  and  half¬ 
wave  sections  and  by  either  single 
or  double  stubbing;  construction 
and  use  of  a  circle  diagram  for  cal¬ 
culating  stub  lengths  and  positions. 

Distribution  of  current  and  volt¬ 
age  on  antennas  is  explained,  with 
illustrations  for  a  variety  of  an¬ 
tenna  elements.  Methods  of  feeding 
the  different  types  of  elements  are 
described,  with  the  purpose  of  each. 
Phasing  and  coupling  of  parasitic- 
ally  excited  arrays  are  shown.  The 
section  concludes  with  determina¬ 
tions  of  the  fields  of  antenna  ar¬ 
rays,  and  mention  of  the  familiar 
antenna  systems. 

In  the  chapter  on  wave  guides  the 
behavior  of  guides  and  the  modes 
in  which  they  can  operate  are  an¬ 
alysed  descriptively.  From  the  un¬ 
derstanding  so  acquired,  methods  of 
driving  guides  and  the  configura¬ 
tions  of  cavities  are  developed. 

The  last  chapter  on  wave  propa¬ 
gation  describes  briefly  the  princi¬ 
pal  factors  affecting  wave  propa¬ 
gation. — ^P.B. 
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mon,  olactronic  anginaars  and  othars 
in  tha  businass.  Attach  coupon  to 
your  lottarhaad. 

MAIL  COUPON  NOW 


BURSTEIN-APPLEBEE  CO. 

1012  McGEE,  KANSAS  CITY  6.  MO. 

Send  me  FREE  Color  Code  and  Ohms  Law  Cal 
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the  Royal  Navy  in  Britain  produc¬ 
ing  radar  equipment  for  the  fleet, 
and  have  just  recently  returned. 

Electronics  magazine,  as  you 
only  too  well  must  know,  is  very 
much  in  demand  overseas  especially 
in  such  establishments  as  this.  We 
could  manage  to  get  just  one  copy 
per  month  and  to  circulate  it  ade¬ 
quately  some  three  to  four  hun¬ 
dred  of  us  put  our  names  on  the 
circulation  list. 

I  can  tell  'you  the  poor  thing 
looked  like  just  a  pile  of  reference 
sheets  by  the  time  it  got  around; 
needless  to  say  it  was  in  circulation 
for  a  good  eight  months  before  we 
had  all  seen  it.  The  only  way  we 
could  get  any  permanent  informa¬ 
tion  from  it  was  to  have  photostat 
copies  made  of  each  useful  and  rele¬ 
vant  article ;  those  copies  were  cer¬ 
tainly  very  much  in  demand.  Will 
the  day  come  when  Electronics  is 
easily  available! 

Being  the  only  American  on  the 
staff,  I  was  continuously  being 
asked  to  interpret  words,  terms, 
and  advertisements,  I  found  the 
experience  very  interesting. 

Robert  L.  Woltz 

Wichita,  Kan. 

[The  day  has  come ;  Electronics 
is  back  on  a  normal  circulation 
basis. — Ed.] 


The  design  of  a  beacon  array  necessary  to  produce  a  pre¬ 
determined  pattern  involves  many  factors  not  easily  recon¬ 
ciled  to  each  other.  The  exacting  techniques  developed  at 
the  Workshop  during  the  war  for  readily  controlling  these 
factors  makes  it  possible  for  us  to  meet  the  most  rigid  speci¬ 
fications.  Manufacturers  who  require  beacon  arrays,  or  any 
other  tsrpe  of  antenna  to  operate  in  the  high  frequency  spec¬ 
trum — from  30  me  up  -will  find  our  exceptional  measurement 
and  test  facilities  well-adapted  to  a  quick  solution  of  their 
problems.  Just  write,  or  phone  the  details.  y 


FOR  THE  ELECTRONIC  INDUSTRY 
64  NEEDHAM  STREET,  NEWTON  HIGHLANDS  61,  MASSACHUSETTS 


llIlIH  All  Shapes— All  Sizes— for  All  Purposes 
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H  \  Stampmd,  formmd  and  cast 
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L  JPIIII  i  A  I  n  I  CO  Undnr  G.  E.  Lic.nsJ 

*  Also:  Laminations  for  Radio  Transformers 

TOOLS-DIES-STAMPINGS 

H*at  Treating  of  Metals  and  Alloys 

OMAS  &  SKINNER  ’"I'oMrANy”' 

1116  EAST  23RD  STREET  e  INDIANAPOLIS  5,  INDIANA 


GRID  PROJECTION 


N  Electronic 
I  Communication 
^  Components 

TRANSFORMERS  i 


Manufactured  to  your  specification  or  furnished 
for  varied  applications  such  as:  audio,  small 
power,  400-cycle  aviation  instrument,  test  equip¬ 
ment,  television,  high  fidelity  broadcast  and 
recording  amplifiers,  etc. 


The  813  transmitting  tube  has  two  grids 
which  must  be  perfectly  aligned.  At 
North  American  Philips,  light  is  pro¬ 
jected  on  the  tube  mount  and  then 
focussed  on  a  ground-glass  plate.  The 
20-to-l  enlargement  produced  shows 
whether  or  not  one  grid  is  exactly 
behind  the  other 
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Many  standard  types  of  Amperex  tubes  are  now  avail¬ 
able  through  leading  radio  equipment  distributors.  The 
Amperex  Special  Application  Engineering  Department 
will  gladly  work  with  you  on  the  solution  to  your 
pressing  problems. 


the  ease  with  which  thev  can  be 


driven  to  full  output,  the  simplihca 


tion  of  cooling  arrangements,  the 


relative  immunitv  to  heavy  over 


loads,  and  the  moderate  plate  vol 


tages  re<iuired  result  in  a  combi¬ 
nation  not  easily  surpassed.” 
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.Im/ii'ii’x  Ty/>r  Traris- 

iniltiny  Tubf.  FilariDnl  vuh- 
uge,  10-10.5  nilts  .Id  ur  DC., 
h'ilamrtil  nirrml,  2  am/ifri’S. 
.1  mfilipfalwn  faitor,  00.  (IriJ- 
I'l-Platf  TrannonJuftanff  al 
120  ma.,  5000  inifromhot.  Dirrd 
I n tfrflrf  trodr  Caparilanffs: 
yrU-lo-platf,  5.2  niif ;  yriJ-to- 
ftlami’nl,  5.J  ii/jif ;  plalr-ln- 
plament,  i.2  ii/if. 


.Impu  fx  T ypr  IIF-JOOO  Tram- 
milting  tube.  Hlamrnt  voltage, 

21  to  22.  Filament  eurrent,  40.5 
amperes.  Filament  emission,  6 
amperes.  .Implifiralion  fat  lor, 

16.  Grid-to-Plate  Transtondut- 
tanee  of  plate  turreni  of  I  am¬ 
pere,  6500  micro  mhos.  Dirett 
Interelerlrode  C.apatitanres: 
grid-lo- plate,  10  mif ;  grid-to-  ^ 
filament,  IS  giif ;  plate-lo-fila-  /  / 
ment,  4  titif.  Ij  J 


.-Imp, rex  Type  SOl-R  Trans¬ 
mitting  Tube.  Filament,  tuo- 
tinil  type  for  single-phase  or 
tv.0- phase  .IC.  or  DC  opt  ration 
— voltage  per  unit,  II ;  turreni 
per  unit,  60  amperes;  amplifi¬ 
cation  factor,  8.  Grid-lo-Plate 
Transconductance  at  a  plate 
current  of  0.75  ampere,  4000 
micro  mhos.  Direct  Interlectrode 
Capacitances:  grid-to- plate,  SO 
titif ;  grid-to- filament,  16  titif ; 
plale-to-filament,  S  tigf. 


AMPEREX  INTERCHANGEABILITY 


Amperex  tubes  will  fit  into  all  types  of  transmitters 
for  which  they  are  intended,  and  may  be  inter¬ 
changed  or  used  to  replace  tubes  of  other  manufac¬ 
ture  without  need  for  circuit  readjustment  and 
without  impairment  of  transmitter  performance. 


SPECIALLY  PROCESSED  GRAPHITE  ANODES.. 


...  in  many  of  our  exclusive  designs  make  for  more  uniform 
temperature  distribution,  absence  of  change  in  characteristics  with 
time,  and  a  higher  initial  vacuum  which  keeps  tubes  harder  and 
assures  longer  life. 
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This  high  veltag*  application  involvod  a  min*' 
imum  tizo  roquiromont.  For  maximum  com* 
pactnot*,  tho  final  tranzformor  producod  has 
a  turns  ratio  of  115/5,800,  but  a  voltago 
ratio  duo  to  rosonanco  of  115/10,000  V. 


load 


CONDENSER -PULSE  WUDING 
TRANSFORMER 

This  transformor  is  dosignod  for  a  small  pro- 
ciso  spot  wolding  sol.  For  this  typo  of  appli¬ 
cation,  dosign  factors  includo  High  Q  and 
maximum  surgo  powor  transfor.  Tho  trans¬ 
formor  shown  is  tho  oquivalont  of  100  VA 
in  sizo,  but  handlos  1,000  VA  pulsos. 


SPECIAL  CONTROL  TRANSFORMER 

In  this  odd  application,  tho  roquiromonts 
woro  that  tho  primary  curront  go  down  with 
incroaso  in  load  current.  In  actual  practice, 
when  normal  load  is  placed  on  tho  secondary, 
tho  primary  curront  drops  50%. 


The  UTC  application  engineering  section  is  available  for  your  problem, 


ELECTRONICS 
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VARIABLE  AC  SATURATED  INDUCTOR 

This  inductor  is  part  of  a  voitago  sensitive 
non-linoar  network.  By  adustment  of  the  in¬ 
ductor  with  a  specific  capacitor,  peak  non-  .i 

linearity  can  be  adjusted  over  a  substantial 
range  in  voltage. 

